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FlilLOSOlPHICAL JOUaNAL. 

: . . . !  t f f .  -  

Akt. Il-M>fi' f^ Chemical Compositioh of some 'ifinerals '^ 
"^'fki ieolUe FcmSy; with an Account of two' new StAsta/nces^ 
MMie'atid M^mSkM. It a Letter to Di* I^bewIstee from 

M.•«BllZEtlt^S. «"-^ '' , .. I ' 

xN compliance with your request, I have analysed the Apo- 
phyllite of Faro, whose action upon polarised light . prfjipMB 
such raparS wle 'piciiliarities, that you have oonadered it^ a 
new mmeiai speoes, and fiiven it the naoie of Tesseliiep .*h 
TKf investigations in which you are occupied, reqp^cting^the 



actum of crystallised substances upcm light, are of such hig^ 
impo^iuice/^liat I feef it my duty to do everything in my 
piower to furnish you with the analytical data which you re- 
qmre ; and though the result which I have obtained in the ana- 
lyas of the TesseliUj does not appear to confirm your conjec- 
ture respecting the difference between its composition and that 
of the other apophyllites *, I shall communicate to you the ex- 
periments which I have made upon diis mineral 

The specimens of Tesselite with which Sir George Mackenzie 
had the goodness to supply me for analysis, though very large 

* See tl^ foUowiQg .4rticle.-«-ED. . 
VOL. VII. NO. 18. lULY 1822. A 
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as miaerulogical specimens, yet yielded only a small quan- 
tity of tile pure crystals of the Tesselite, of which I could not, 
collect more than a gramme, or 18J grains. 

I have analysed it in the same manner as the ftpophyllitcs o[ 
ITto and of Fassa, the aralysea of which are published in the 
JfhundHn^r i Fys'iky vol. vi. p. 181. and it has giTen me 
the same result as the apophyllJle of Uto even in the thousandth 
parts. But in exatiiining on the present occa»on the Apophyllite» 
with the most scrupulous attention, I h»Vi3 discovered a piinciple 
which had hitherto escaped notice, viz. Fluoric Acid, which can 
be easily detected by the blowpipe^ 

I liave tried diiferent methods of determining the qp^mitj of 
fluoric acid in this mineral, and 1 believe I have at last succeed- 
ed. The Apophyllites lose on a red heat from 16 to 16.2 hun- 
dredths of their weight ; but when exposed to a strtMig incan- 
deseencef their loss amounts to 16.7- At a still stronger heat, 
where the mineral is reduced to a spongy glass, its weight is not 
diminished. I have repeated the analysis of the Apophyllite of 
Uto in the following majiner. The mineral, when coarsely pul- 
verised, was decomposed by cold muriatic acid, diluted with, 
water. It was soon converted into a gelatinous mass, by 
which all the fluid was absorbed. Having washed it with w^ 
ter, and filtered it, 51.18 hundredths of the weight of the afo- 
phyllite remained on die filter, and was pure Silex. 

The liquid being super-saturated with caustic ammoDia, gav& 
an abundant precipitate, which, when collected on tlie filter,, 
washed, and dried, weighed 4.82 hundredths, and the nature oi 
which remained to be determined., 

The rest of the hquid gave, by means of oxalate of ammonia) 
21.71 of Lime, and, after the evaporation of the hquid, and tha 
exposure of the saline matter to the fire, 8.82 parts of Muriate 
of Potash, eqiiivalent to 5.27 of pure Potafih. 

In order to examine better tlie substance precipitated by the 
caustic ammonia, I prepared a greater quantity of it. Whea 
put in contact with sulphiuic acid,.it gave a, brisk eflpervescencc. 
The gas discharged smelt of fluoric acid, but acted ujton glass 
only feebly. When TOO parts of this mass was dried in the 
fire, it was decot 'ans of concentrated sulphuric acid, 

and the gas ii '. lixrviuu of carbonate of soda. 
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lliere it deitosited silex nbuntlnntly : tlie neck of the retort was 
not corroded, aiid il sliewed only aliglit traces of silex deposHtd 
by the gas. The alkaline liquid, when evaporated to dryness, 
and redissolved in water, left 19 parts of undissolved SUex, 
The alkaline solutiim, when supersaturated with muriatic acid, 
in a platinum dish, and heated slightly for some hdura, to drive 
off the carbonic acid, was afterwards neutralised by the ammo- 
nia, of wWch a Kiiall excess was added, but no precipitate was 
formed. By adding muriate of lime, Fluate of Lime wafl^fomi- 
ed, which, wlien washed and dried, weighed 65.67 = 18.36 parts 
of Fluoric Acid. The residue in the retort being exposed to 
the fire, to deprive it of its excess of sulphuric acid, left 150 
partsof Gypsum, equivalent to63.S5 partsof pure Lime. The 
precipitate thus analysed, was therefore composed of 



as calculated from the formula CS* + ^CFl. 

The 4.82 parts precipitated from the solution of apophyllite 
by the caustic ammonia, were therefore a true Fluo-silicote of 
Lime, and contmned 8 parts of Lime, 0.96 of Silex, and 0.87 
of Fluoric Acid. 

In order that nothing might be neglected which could contri- 
bute to a perfect knowledge of the composition of TesseHte, I 
repeated the preceding analyses upon S12 millegrammes which 
still remained of the mineral. I shall here compare the results 
of the analyses of the Apopla/lUte and of the TesselUe with one 
another, and with the result obtained by the old analytical me- 
thod ; that is to say, where the fluoric acid was partly discn- 
gaged in evaporating the solution to dryness, and partly com- 
bined with the lime. 
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31.18 


PlmwUioite of Lime. 
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3.31 


3.87 


Water, 


. 16.80 
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By reducing the Fluo-ralicate of Lime into its elements, we 



1 





TeaKUle. 


ApophvIUtt of fto. 


Old Method. 


Silo, 


52^ 


5!. 13 


5t.M 


LtmB, - - 


J4.98 


!4.71 


!&M 


PMarii. - 


S.11 


i*7 


&tT 


PlooricAdd, 


0.M 


a8! 




W»«er, 


1&«) 


16.80 


16.80 



09A7 99.13 99.38 

It appears from the experiments of MM. Bonsdorff and 
Bene, that the Fluoric Acid is often found in smait quantities 
ia minerals, without having any effect in altering their external 
duracters ; but we are ignorant of the kind of comhinatiou 
^uch it forms in these minerals. I have made some attempts 
to discover it, which I shall communicate to you at another op- 
portunity ; and I believe that I have found that the fluoric acid 
combines with the silicates of certain bases, such as potash, lime, 
barytes, without displacing the silex, provided that the acid does 
not exceed what is necessary to neutralise the base, for an excess 
would give rise to the fluo-silicic gas. It follows, therefore, that 
a suioll quantity of fluoric acid may be absorbed by a dlicate of 
potash or lime, without having its constitution sensibly altered. 
The duo-silicate found in the apophyllites by analysis, does not 
exist as such in the mineral. It is a combination with an excess 
of base, fonned by the analytical operations. Besides, I will 
not decide whetlier llie fluoric acid is combined with the plicate of 
lime, or with thai of the jjotash, tliough the first appears to be 
the most probable, c^ni^dering the excess of silica combined with 
the potash, the formula which expresses the comjusition of apo- 
phyllile being A'.S" +8C5'+ 16^y. 

It appears to me, that niiiieraiogical characters drawn frani 
optical plienoniena presented by transparent crystallised mine- 
rals, may be derived from several different sources. 1, From 
the nature of their elements. S. From the number of atoms 
of each element, on which depends the crystalline system to 
which the mineral belongs. 3. From occidental mixtures, often 
inconsiderable, which alter, in an essential manner, the transpa- 
rency, the form, rvstallisation. These are what are 
called in artiRcii iritics. To these we may add 
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r another, viz. The variable transparency of diffeitnt parts of tJie ^M 
' same crystal. You have no doubt observed, that several salte, H 



among others the Sulphate of Potash and the Nitrate of Lead, 
yield crystals sometimes transparent and sometimes opaque, and 
of a milky whiteness, without this difference being accompamed 
with any alterations in the proportions of their elements. Among 
the crystals of the Faro apophyllite, there are some which exhi- 
bit milky-white parts, arranged in a regular manner, often in 
ibe form of a dia^nal cross, and easily discernible to the naked 
eye. Differences of this kind, however great be the influence 
which they exercise upon light, can never constitute differences 
of species in mineralogy, — differences which can only be found- 
ed on a real diversity of composition. To distinguish among 
the optical phenomena produced by accidental circumstances, 
and those which are derived from a difference in the elements, 
or in the number of their atoms, is to carry to its maximum the 
employment of optical phenomena as distinctive characters in 
mineralogy. 

Presuming that, in the prosecution of your optical researches, 
you are desirous to know the composition of the other minerals 
which you have had the goodness to nond me, I have analysed 
them, and shall now communicate to you the results. 

I began with the examination of the substances which accom- 
pany the Faroe apophyllite. They are inclosed in cavities more 
or less great in the lava which is their gangue. The apophyllite 
is found only in the larger cavities: it and the stilbite appear 
on the anterior surface of the cavities, and have therefore been 
last crystallised. Below and round these two, the interior is co- 
vered with a raamillated mineral, which, in its interior, exhibits 
a radiated and concentric ciystalhsation. Its colour borders 
a little upon yellow. Below this last, and in immediate contact 
with the lava, is a whiter substance, without any determinate 
marks of crystallisation, though its fracture is grained, and ex- 
hibits irregular facets. This mineral has crystallised first. It 
also filb all the httle cavities ; but in the centre oi' larger cavi- 
ties, we find the radiated mineral, which, in the largest cavities, 
covers entirely the gr^ned mineral, by a stratum considerably 
thicker than that of the latter. These two minerals have a great 
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relaUui) with tlie Mesolite ; and in order to dislinguiah iheti), I 
shall call the upper stratum Mesole, and the lower grained sUib 
turn Mesc^nc. 

These substances were analysed in the following maoDeb 
Vhe mineral, in as great a state of purity as pogsible, was re« 
^ced into powder, and afterwards divided into two parts, c«e 
of which was exposed to a fire, at first moderate, and aAerwartb 
iDcandeaccnt. It was then observed if the loss arose from the 
wcond ignition, and by this means it is easily determined wha* 
'tiler or not a mineral contiunB a volatile acid ; for the water dis* 
IB itself &om it at a temperature wluch is aot yet red, priM 

led it has been continued for a suHtdent leaigth of time, and 
^e acids are not volatilised but with a white heat. 
'i The other part of the powder was decomposed by conceni 
muriatic acid, and the gelatinous mass was dried with a 
^mtle heat, in order to render the silex insoluble. It was aftei<4 
wards moistened anew with concentrated muriatic acid, and, s& 
tcr two hours, it was washed with water. The silcx remained 
on the filter, and the clear liquid was precipitated by causUe 
ammonia, added in small excess in a glass, to which the carbo- 
nic acid of the atmosphere could have no access. It was thai- 
de<^titcd, and the alumina waslied on the tilter. This eartk 
was then brought to a red heat, weighed, and afterwards di». 
solved in concentrated muriatic or sulphuric acid. It commonly 
left a little siles undissolved, which was deducted from tb^ 
weight of the aturaine. Caustic potash was afterwards added 
to the solution, till it re-dissolved the alumine; and if on thia 
occasion there remained an insoluble rcmlue, its iveight was alan 
deducted from that of the alumine precipitated, the weight oi 
which is thus obtained with more exactness than if we sou^t tcr 
determine it after having dissolved the alumine in the potiuhu 
The lime was precipitated by means of the oxalate of ammoniaf 
die remwning liquid evaporated to dryness, and the saline man 
heated, so as to volatihse the sal ammoniac, and give tlie alkatt 
in' the form of a muriate. The oxalate of lime was heated W 
redness, and the small quantity of carbonic acid which it coulA 
lilus lose, was restored to it by some drops of carbonate of ant-* 
■fDnia. It was then well dried, and weighed in the fbrm of caiv 

iRte of lime. 



tome Miiuraif i^ the Zeolite Famibf. "^ 

1. Mesi^, or the radirited itrineral. The musole losl in a red 
heal from 12.7 hundredths of iw weighi, and at a white heat 
13.S. The increase is tmiog to a small quantity u( carbome 
Had, of which it contain b variable proportions. In a fine powdet 
it gives at first a slight effervescence in muriatic acid, but in 
snail grwns it is not perceptible. I have found its compoution 
CO be, 

Sitex, 4!.e0 CtHltaini of OKfgen, tlM) No. of EquivBlents, 1!, 

Alumiiie, 28.00 13.0T fl 

Ume, tl.i3 3.1» 2 

Soda, 5.63 1.U I 

W«er, 18.T0 11.88 « 

lOOM 
Ht exadnning this result, it appears, tliat the lime exut'ede a 
litde^tbM *Mrf» it ought to be, in order to contain two times the 
oxygen of the Soda, which arises from ihe presence of a smaH 
<|imntity of carbonate of lime. Neglecting Uiis last, wliich is 
aaiy an sceidenial mixture, we find for the composition of met- 
sole the following formula, NS' + HCS* + QJS + 8Jq. The 
AteSoIe differs from the niesolite in this, that in the latter the 
Boda and hme, as we shall presently see, are combined with three 
equivalents of aiex, NS' + 9,CS'. This difference induced me 
to repeat the analysis, with the me3ole taken from another qie- 
cimen, and I found it confinned. The nature of the alkali was 
examined in the following manner. The weights of the muriate 
b^g determined, I dissolved them in a very little water, and I 
muted with it a solution of the double muriate of soda and pla- 
tinnni, and when it Ad not Ibrm a precipitate, I AiieA. the mix- 
ture. I then disaoKed the dry mass in alctJioI, which leaves 
undissolved the muriate of potash and platihimi, if the mineral 
contains any. If on this occasion we make use of the muriate 
of platinum, which is added' in excess, the alcohol carries away a 
little t^ the salt, from the base of potash reiideicd soluble by the 
eScess of the mmiate of platinum. The mesolc has gii en me 
only insignificant traces of the double muriate of potash and pW 
tinum. 

2. AIcMlrne, OT ibe granular mineral. It i& very diflicult to 
obuin fragments of this mineral entirely pure, as the raeet^e 
adheres to it strongly on one side, and tho lava on the dtBer 
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^^^Hn order to avoid the first, I selected the mesoliae, which oc- 
^^^■vs in the smallest cavities in the form of the head of a pin, 
^^Hkit whose exterior surface still contains lava. This mineral 

loses on the fire 18.19 hundredths of its weight of water. Its 

composition gives 






Contains of Oifgni, 83.SB Ko. of BquivaleDU, 

laoo 

«.«0 



This result contains an excess of sUex and of soda. The first 
is derived from an accidental mixture of lava, which makes the 
silex obtained by the analysis greyish. The last is only appa,- 
renl because the soda contains potash, of which I have not 
thought it necessary to determine the precise quantity, dnce it 
is too small to alter the calculated result. In neglecting it, the 
composition of this mineral may be represented by NS' + ZCS* 
+ 9AS' + UJq. 

3. MesolHe or Needlestone from Faroe. This mineral loses 
in the fire 1S.3, and its analysis is as ioUows : 

I Equivalente, IS 



Silex, 


«.80 


ConlainiofOijgen 


83.54 


Alumine, 


86.60 




1!.37 


Lime, 


9.8T 




!.7S 


SodB, 


£.40 




1.38 











This result is precisely the same which MM. Gehlen and Fuchs 
obtained from their analy»s, (see Ann. of Phil, vol.xvi. p. 406.); 
and the formula NS' + 2C5* + 9^5" + 8Aq, does not differ 
from the mesoline, but in containing 6 proportions less of water. 
4. Mesotype Jrom KUpatrick •.—This is probably the same 
substance which that learned mineralogist Mr Urooke first di&- 
dnguished from the mesotype of Auvergne, by giving it the 
name of Thomsonite, and which Dr Thomson has analysed with 
his usual accuracy. The Thomsonite loses in the fire 13.1 of 
its weight, and c 
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SOei, 3&30 ConlainsofOxjgcn, I9.se No. of Cquivalenla, 16 

Alnmine, 30.20 1-1.10 18 

Lime, 13.54 aT6 3 

Sod*, 4.53 1.16 1 

Mlgneaia, a40 

WaUf, 13.10 ll.iS 10 

100.0T 
This mineral contains only traces almost imperceptible of poU 
ash. The alumine uhich I obtained from it, when precipitated 
by ammonia, presented a phenomenon which I had not observed 
before, and with which I was much struck. After having weigh- 
ed it, I introduced it into a phial where there were some drops 
of moisture. The phial became warm. I then heated the 
phial, to volatilise the moisture, and when the alumine was en- 
tirely cooled, I allowed some drops of water to fall upon it, 
when it again became warm. I supposed that this efi'ect was 
produced by a little lime in the alumine, but I could not find 
any foreign substance, excepting a very small quantity of niag- 
nesia. I next prepared a mixture of alumine and magne^a, 
nearly in the same proportion, and I found that when these two 
earths are precipitated together, they acquire the property of 
heating one another, when, after drying them in the fire, they 
are moistened with water, — a property which neither of them 
possesses in an insulated state. When- we dissolve the alumine 
which contains the magnesia, it forms at last a while powder, 
which appears insoluble in acids, and which appears to be an 
aluminate of magnesia (SpincUe). By boiling the solution for 
some lime, it is at last completely dissolved. 

The formula which expresses the compo^tion of Thomsonite 
is NS -\-SCS -'rlZJS -\-\OAq. As there are Parantkhies 
which cont^n soda, we may say that Thomsonite is a Parcm- 
Aine with water of crystallisation. We are, however, still ig- 
■KKiuit of the ratio of the lime to the soda in the paranlhines 
which contain the latter. 

5, The mineral sent by Mr Allan under the name of CAo- 
basle, but without a locality, has been analysed by my friend 
Mr Arfwedson, who found it to consist of 
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tS.90 &8S 3 

l li.lB 3.U 1 

_Waur, iaT3 tT.U 6 

VC^ ncaence of potash in the soda, makes it ^pear that there 
M a smaU excess of thb lasL The formula, whidi expresses 

tite composition of this mincml U then j^„ [ '1'^ AS*-\-^ Aq.y 
the first tenn of which will require some csplanalion. Wbea 
it appears that a small quantity of one base replaces a portion 
fif aoother tliat is wanting, without its appeariog that this re- 
nliceinent is made according to chemical proportions, we Kxxt- 
■der it as purely mechanical, and arising from the isoniorj^ous 
nature of substances crystallised ti^thcr. Id diis case we 
make a single term of the substances which are supposed to 
nplace one another mutually, by setting the one above the 
other, the sum of the oxygen in the two bases being thus taken 
as the oxygen of the single one. This stone is composed of 
fixed elcmenls, precisely like Analdmc, from which it diders 
only by a triple proportion of water, and in which M, Arfwed- 
son has also found potash mixed with soda. Asa point of com- 
parison, M. Arfwedson has analysed also the primitive chaba^e 
of Fassa, which was given rae for analysis by M. Haiiy. It is 
composed of 

BUei, . 48.39 Which conUiiK of Oxygen, 24.3T No. of EquivalenU, 8 

Aliunlnc, ID-tS 9.00 3 

Lime, - 8.70 !.*4l ^ 

PoMoh, - 8.S0 0.431 

WalH «Dd Lost, 81.14 1B,81 i 

100.00 
The formula which results from this analysis is j^-™ j-+3^iS* 

^<a Aq. You see, then, that the kind of combination is the 
same among these minerals, but that the one cont^ns- sodt^ 
wlicrcas the other contMtis lime, a difibrencc analogous to diat 
between Scolczitc and Mesotype. 

I shall add here •'— ".^siiUs of an analyus, which I matte 
M>rae years .igo, o '"^^md in a primiiive mountain at 

Giislafshcrg. It 
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SOeXy ^65 WhlchcMUiMofOzyfan, M44 No. of Bqnif alenff, 9 

Aluniiie, n»90 8.38 . .8 

Umy 9173 S.731 J 

FMaafa, 1.70 a29l 

Water, 19^90 IT.OO « 

The result of this aHalysis differs from that of M. Arffredson, 
by aa addltknoBl eqmvalent of silex ; butthe-mkiend wasferm- 
ed upon a crust of quartz, which often penetrates the crjstaki^ 
and I ain persuaded that this circumstance is the cause of tfte 
tsxeimcfmkx. 

The Red SHBnte sent also bj Mr Allan, is the Stillbite Ahanior- 
pUque of Haiij *. M. Walmstedt, Professor of CJhenustry at 
Upsal, has proved, that the Stilbite Anamorphique and O^tode^ 
cimale, hare a composition dilBering' essentially from that of the 
ordinary StSbitef*. The following is a comparison of the twb 
analyses, 

Common StiHrite Stflbite Anamovphlqae 

ky Hitii^sm. hy Wabnttodiu 

8i|«z, - . <&00 ^.90 

AhunlDe, • - 16.10 . 16,87 

Lime, • - 9.20 7.19 

WMer, . 16.40 }a43 

The foraiula of the first is C*S* + S AS^ + 6 -rfg., and that of the 
last CS^ + 4 AS^ + 6 Aq, The Afferent quantities of water 
which these minerals contain, afiprd an easy method of distui* 
guishing them, since the one' loses in the fire 3 hundreths of its 
wdgfat more than llie other. 

From these analyses, you will observe that the zeolites de- 
serve to he examined by chemists with much more attention 
than they have hitherto received. I am persuaded that they 
contain a great number of different combinations^ which are at 
present confounded. 

I am. Sir, yours, &c. 

^:^OC|^«(0£M^ \ BSBZBfiltfS. 

m.Apnl\9StSLl 

« The ^euLuuUte of Mr Qrooke. See this Journal^ Vol. VI. p. 112.-.i^D, 

'f Mr Brooke has al|«ady, from crjrstallographic characters, separated the 
ordinary' Stilbite ttom the two varieties above mentioned, and it Is satisfactbry to 
find the conclusions of this able mineralogist so strikingly confirmed, by chenyical 
analysis. See, this Journatj VoL VI. p* 119.— Ed. 
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Art. H.~ObservatioTts on the Relation heiweea t 

Slrueture and the Chemical Compantion of tJte ApophyUUe 
and oOier Miiierdls of the Zeolite Famili/, in reference 
to tftc preceding Analyses of M. Berxeliua. By David 
Brewstbk, LL. D. F. R. S. L., & Sec. a. S. Edin. 



1. HE analyses described in the preceding papcr^ and obtsineti 
by the ftrst analytical chemist of the present age, possess a high 
degree of interest, when considered merely in reference to mi- 
neralogy and analytical chemistry. The relation, liowever, 
which they bear to the oplical or polarising structure of mineral 
bodies, b perhaps still more important, as they become eeta- 
bhshcd data, to which we may confidently appeal in cstablisli- 
ing the universal infalhbllity of optical analysis, as affording es- 
sential and distinguishing characters of mineral bodies. 

In the preceding letter, M. Berzeliiis has proved, beyond a 
doubt, tlial in the present condition of chemical analysis, the 
Te»selite possesses the same ingredients as the ApophyUite of 
Uto ; and he is of opinion, tliat, as it is chemicaMy the same sub- 
stance, it ought not to be regarded as a separate mineral species, 
and distinguished by a separate name. 

In the present case, therefore, the results of Chemical amdyaia 
arp apparently set in opposition to those of Optical analysis, 
and it is incumbent upon those who confide in the latter to 
give some plausible explanation of this apparent discordance. 

There are at present only three scientific methods by which 
new mineral species can be discovered, 

1. The Metlwd of Chemical Analysis, by which we discover 
the different elements of which minerals are composed, and the 
different proportions in which these elements are combined. 

2. The Method of CryataUographic Analysis, by which we 
ascertun the mechanical structure of crystals by cleavage, and 
thus obtain for each mineral species a primitive form, to which 
all its secondary forms may be referred. 

fj. The MctJiod of Optical Analysis ", which enables us to 
determine the prin ' >n of minerals from the number of 
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I Am axes of double refraction ; and to distiDguish mineral Bpe- 

I des by differences in the position of the axes of double reiVac- 

tion ;— in the nature of these axes, whether positive or nega- 

I live ; — in the absolute intensity of their action upon light, when 

I the crystals have one or two axes ; — in the dispersive power of 

the axes ; — in the relative intensity of the axes, when they have 

two ; — or in the imperfect equilibrium of the axes when they 

have three; — and by detecting in polarised light compound and 

I i-emarkable structures, which neither tlie crystallographer nor 

die chemist have the means of discuvering. 
I Of these three Tneiliads of analysis, we conceive the crysiallo- 

graphic method to be the least perfect ; the cliemical method 
I next to it ; and the optical method decidedly superior to both. 
It appears from the beautiful experiments of M. Mitscherlich, 
that there are cerUtin bases which he calls isomorp/ums, such as 
the neutral phosphates and arscniates, which are substituted, as 
it were, in place of each other in mineral bodies, while the ex- 
ternal form of the mineral remains the same. If this result is 
rigorously true, the crystallographic method must be considered 
as iac^mble of affording essential characters of all such mineral 

relation lietweea the optical stnicmre onif Chemicid Can-piiailion 0/ diflferent klnda 
otmica were begun by M. Biot. M. Berielius has, no doubt, been misled by the 
cinnnDitaiice of M.Biot'a paper sppearmg in Ihe Memoits of the Institute foi IBIS, 
although it was neither written till 1S18, nor retiil till the i2d June 1818, and 
of its not canlaining the (lightest allusion 10 my previous labours. Tbis singu- 
iitr aiiaclironism in the Transactions of a public body, has a tendency to do 
much mischier, as no person is likely to Euspect that Memoirs for 1810 Hill con- 
lain papers written In 1818. In the Transactions of the Boyal Society of London, 
the cfftet is quite the reverse, oa the volumes never can contain papen of a snbse- 
qofnl date. Id the volume for I8I8, for example, the paper of mine, which 
stands in conttaal with that of M. Biot bears the date of June 1. 181T, and wai In 
Sir Joseph Banks's possession in December ISIT. The experiments thcmselvea 
were signed by Sk George Mackenzie on the !4th November 1816 ; — the 2d Ile- 
cember ISlfi, and the 6lh January ISIT. The general rCEults of these experiments 
wen also communicated to M. Biot personally, when he was in Scotland, in the 
BUnunrr of 1SI7. If M. Berzelius will therefore have the goodness to compan 
my papers in the PkiL Trans- 1818, p. 223, 32*, 225, 231, and the remarks la 
this JaKTMot, Vol. V., p. I., with M. Biot's Traile de Piysijue, vol. iv. p. BSS, 
SS4>, publfsbed In 1810, and his Memoir on Mica, published in ISI8, he will 
fonn a conect opinion on the point under consideration. In an early numberirf 
Ihi* work, we shall have an opportunity of rectifying these and other errors rela- 
live to ibfs branch of optics, by the publication of various docoments. 
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boikcs, and must, on this account atunp, be hdd to be inferior 
to the oiher two. 

The imperfections of chemical analysis are so well known, 
and so candidly admitted by the most dislingiiislied chemists, 
that it would be an unpr^tahle task to enumerate the discor- 
dant results obiAined even by masters of the analytic art. It 
nu^ be sufBcieiit to state, iliat the cliemisi exannnos a mineral 
in its ruins,, and after its parts have been separated by the dis- 
integrating power either of heat or acida. He may deter- 
mine the quantity, but he is frequently ignorant of the na- 
ture of those volatile parts which escape during the destroying 
process. The fluoric acid, for example, in certain micai, eluded 
the penetration of Vauquelin, and the same gas was not disco- 
vered by Berzelius in his first analyses of apophyllite. 

With regard to the method of optical analysis, the case is 
quite different. We examine the mineral in its perfect and un- 
disturhed condition. We determine its various properties, as 
modified by the elements of which it is composed, by the pro- 
portions in which they combine, and by the mechanical or crys- 
tallographic structure into which they are arranged. We there- 
fore determine properties, and measure actions, and observe 
structures, which vary with the elementary parts of the mineral, 
as well as with their mode of combination ; and though we do 
not know either the names or proportion of the elemtsits wlioBe 
agency is under our observation, yet we are in reality observing' 
the do^ct effects of chemical composition and crystallographic 
structure. In proof of tliese positions, I might refer in general 
to the universality of the law which I have estaUished betweea 
the primitive forms of crystals and the number of their axes of 
double refraction, and to the various new mineral species which 
have been detected by optical analysis alone ; hut as the papers 
in which these results are cont^ned, are printed in various 
works, I shall direct the attention of the reader to the influence 
of optical analjffls in determining the mineral species of the 
Zeolites, one of the most perplexing families of mineral sub- 
stances, and upon which the chemist and the crystallcgra^her 
have exhausted al' urces of their respective arts. 

When Haiiy i Traiti de Mineraiogie in 1804, 

tlie two species of tEsoxvrE embraced the follow- 
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ing substances, whicb liavc been since found to be distinct n 



SUlhite. 




Henlandile. 


MeMlite or Nadelsiein from Fbtoc. 


HrewBtoite. 




Slilbite rnrni Aachen. 


Nairolile. 


Auvergne Mesotype. 





Scolciite or Iceland Mesotype. Tesselitc. 

Four of these crystals, viz. the StUbit^Jhmi Aachen, the Green' 
land Mesotype, the Tesseliici, and the Nadelstemji-om Faroe, I 
found to be new minerals, from optical analysis alone ; and by 
the-came method I have ascertained that all the other minerals 
above enumerated, are distinct mineral species. Hence we may 
conclude, that in every case where the chemical and cryatallogra- 
phic methods have detected new mineral species, the method of 
optical analysis never fails to give the same result, and to trace 
in the variations of optical characters every change'of form or of 
coiQposition. 

But, while this method must be regarded as superior to aJI 
other melbodi of discriminating minerals, as hmg as no instance 
i^Jhilure can be pointed out ; it possesses at the same time an 
advantage to which neither chemical analy^s nor crystallogra- 
pbic dissection can aspire. It enables us to detect and explorc 
those compound forms of dead matter which almost rival the 
organisations of animal life, and to study those Mosaics of the 
natural world which have entirely escaped the observation of 
min^^ogists. I do not allude to those hemltrope crystalliza- 
tions which BO frequently occur, but to compound structures 
vbicb exist within regular geometrical forms,^which are cha- 
racteristic of the mineral in which they occur, — and which are 
essentially necessary to its eidstence. The most remarkable of 
these structures are the tesselated combinations of ApophyVMe, 
the aggregation of prisms which compose a perfect dodecahedrol 
crystal of Sulphate ^Potash, the compodte forms of Amethyst, 
Chabaaite and Aplome, and the still more remarkable assemblage 
ei solids which constitute the Analcime. 

It may be objected, however, to the optical method of ana- 
lyas, and with some semblance of justice, that its powers are 
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ted to transparent or translucent minerals. It is no doubt j^ 
true, that in certain substances, of almost absolute opacity, we I 
cannot discover their axes of double refraction, or examine their ] 
action upon transmitted light; but there are very few mmerals 
of this description, from which I have not been able to obtain 
an optical character , and I have no doubt, that when we are 
Iwlter acquainted with the superficial action of bodies upon light, 
all these will be embraced b^ this general method. But while 
(he optical method is limited to this extent, the chemical and 
the crystal It^HpMc methods have also their limitations. In 
very scarce minerals, which exist only in small specimens, such 
as the Stilbite from Aachen, the chemist and the crybtallogra- 
pher arc oflcn unable to find a sufficient portion for their ana- 
lyses, while the optical obsen'cr can work with the smallest frag- 
ments, and still preserve them for the cabinet of the mlneralo- 
gist. In granular minerals, and those which are disseminated 
through rocks, the chemist is equally baffled, while the resources 
of the optical method remain unexhausted. 

From the similarity in the composition of the Faroe and Uto 
ApophyUile, M. Berzelius has concluded, that the first of these 
substances was not entitled to a separate name. If thb distin- 
guished chemist meant to say, that in a chemical system (yf mi- 
neralogy, the two substances should be arranged as one, we en- 
tirely agree with him ; but if he intended to state, that, in a ge- 
neral system of mlntrahgy, the Tessclite sliould not appear sa 
a separate mineral, and under a separate name, we must object to 
tlie adoption of such an o|jlnion. If the chemist exercises the 
right of distinguishing, in his nomenclature, minerals estemally 
the same, but differing by only a few per cents, of some solid or 
gaseous ingredient, it would be a sirange abridgment of the privi- 
leges of the optical observer, if he were not permitted to designate 
by a new name a lx>dy which possesses one of die most remarkable 
structures that has ever come under the notice of the mineralo- 
gist. The leading object of mineralogy is to explmn the phy- 
sical properties of mineral Ixidies ; and their artifictal classifit^- 
tion IS to be con^dered in no other light than as a means of at- 
taining tills object. But how can the muieralogist either pro- 
secute his inquirie  'tis science, if he doe* not attach 
different names tc 'rent pro])erlies. Were he to 
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fblloir the cheniicai method alone, he ivoulJ conround Quarts 
frith Ameihjftl, and extinguish the brilliant reflexions of the 
distiKind under t>ic nnme of Mineral Carbon. 

WTieo the chemist detcnnines that two bodies baVe ibe same 
ingredients, he iB ignorant of the manner in which these ingre* 
dientB ftre combined. If the analysis of a quadruped and a bird 
indicated the same elements, he could not discover that tbeao 
dements formed hair and horn in the one, while in the other 
ihey displayed themsehes in the finest plumage. The chemisU 
indeed, must fail in detecting structures, because he commences 
his process by destroying them. 

In these observations, we suppose the art of the chemist la 
be perfect, and that the chemical compo^tion of the two sub' 
stances which he compares is determined bryotKl a doubt. But 
as this is fur trom being the caEe, we are disposed to think 
that when cither the cr^sta}logra]>liic or the optical uietbods 
point out new properties in minerals which the chemist has con- 
foundedi he ought to conuder these properties as afiurding at 
least strong presumpiions tliat his art may be in fault. The 
history of Afragonite fnrni^hes us with an excellent illustration 
of this remark ; and it is a fact not less important, that the late 
Reverend Mr Gregor discovered in the llrazilian TojiaK • both 
Potash and Soda, although both lliesc ingredients eluded the 
sagacity of Klaproth and fierzelitts. 

M. IJerzelius has remarked, that while the optical characters 
of minerals may be <lerived from the nature of their element, 
and the number of atoms of each element, they may arise also 
from casual mixtures and impurities, and that to employ optical 
phenomena, produced by such accidental d re um stances, is t6 
carry the use of this method to its maximum. In this opinioil 
•^ heartily concur ; but we are not aware that any such optical 
phenomena have ever been proposed, even as subsidiary charac- 

• The cpptical propenies of the Brazilian Topaz differ essentially froni Uinw of 
ScoUaod, Saiony, and New Holland. See Dr Paris's Memoir of ihe Reverend 
W. Gregor, London ISIS, p. i9. Nole, and p. 31., for an account of his Aaalyiia 
of the Bniiliaa Topaz, uid a paper on Iho Topaz, which wiil appear in the ^ No, 
of Cbs TrantiKtioti* of tie CavAridge Piilaaophicat Sarteff. 

vot. vn. NO. 13. JDLY 1822. »> 
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ters; and we should think httle of any sy^em that founded its 
decisions on tlic variations of colours or of transparency, or la 
immerous other accidents of light wlttcli ore familiar to mine- 
ralogtsts. The gysteai of c^tical analysis disclmms all such tri- 
vial distinctions, and founds its tl-suIls upon characters as es- 
sentially necessary to the existence of the loineral as the most 
prominent of its chemical elements. 

There are some circumstances in the comparison of the Faroe 
and the 17 to ApophyUites, which require to be carefully kept in 
view, before we pronounce the Tesselated Apophybite to be 
chemically the same with that which is not tesaelaled. I ha?* 
reason to believe, that the Tesselite exists among the Uto apo- 
pbyllite, and, therefore, it is not improbable that M. Berzelius 
may have analysed the Tesselite of Uto. The two kinds of 
Apophyllite whicb are set in peculiai' contrast with one another 
by the optical metliod, are the Apophyllite surcmtiposKe from 
Fassa, and the Tesselite of Faroe; and therefore, the ana* 
lysis of these two crystals, when the former is perfectly pure, 
should be well compared. But even il" they should yield the 
same ingredients, we still would not admit their chemical 
identity ; for in analysing the Tesselite of Faroe, we actually 
analyse a combination of crystals with one and two axes, 
and therefore, it is essenlially necessary to an accurate compa^ 
rison of the two substances, that xti^biaxal part of the Tesae- 
liite should be analysed separately from the urilaxtU part, the 
last of which has the same general optical [woperties as t^  
Apopliffllite suTccymposee. Let bs suppose that such a nice ope- 
ration is capable of being executed by a dexterous analyst, and 
thai the biaxal part is found to have the same compositioti. at 
the uniaxal part, then we shall be forced to the ctmclifaoit^ 
that minerals may have different optical atrucbureat and ytt 
be clieinically tlte mine subHance. But such a eonclusioii, isr ' 
stead of being unfavourable to the optic^ method, tends only to* 
prove the superior delicacy of its indications, and to increase our 
ifidence in its results. 

EniNBUAGH. ) 
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^^^Kf^lT'—'ObstTvaHmis on Sir Ruhebt Sspptyti's Plan Jbi 
^W Cirrt,I(tr Stems rf Skips (f War. By GEbncE Ha»<' 
' Vsr, Esq. Memho" of the London Astronotnical Sotiely. ' '^ 
*S '*' 

P EW navel architects, of any age or country, have been mop^ 
singularly fortunate in the original conception of important ana 
useful designs, than Sir UnntT Seppings ; and the great suc- 
cess which has attended the practical application of his plansj 
has (^imnan<)ed a respect for his name, which* there cfln be hut 
little doubt, will increase in proportion as their excellence and 
uliB^ shall be better comprehended and known. 

But there is bne of the designs lately brought forward by this 
i^stinguishcd individual, which has been questioned with a keeu- 
nesB and severity of a very uncoranion kind ; and; it tuay not be 
unfairly added, has been opposed bv prejudices of no ordinary ' 
iifainp. From the infancy of naval arcliitectui'c, up t.i ibe pre- 
Kttt moment, no branch of it has Imdergonc such varied dist- 
wiBsion; — been canvassed and examined with so much interest 
and zeal, — and produced so many singular, and, in many in- 
itttKesi unmeaiung comments, and contrary opinions, as the 
change which this cminwit surveyor is desirous of introducing' 
into our ships of vai, by converthig the njuare into a circular 

- Itis one of the rare merits of Si^ lloliert Seppings, that all 
his plans are of a usefal and practical kind ; that being founded- 
originally on the best experience, and undergoing, in every in-; 
Aonce of their application, a strict and rigorous mquiry, they 
^krv in most cases been prodtictive of great immediate benefit' 
n the public, and consequently entitle Their author to the high-, 
otliotiours which a great and powerfdl nation can bestow. 
' -It ia, however, sometimes the fafo of the most important amt 
betieficial improvements, on their first totroduclion, to he que*-' 
adned with unflsua! harshness and severity ; and the ^irit of 
ftnopposiuon is, in general, in proportion to the degree in which^ 
die proposed innovation happens to depart from long establish- 
ed usage. The whole history of science is fillet! with lamtmt- 
Mie proofs of this frailly of our nature; find we need not cierf 
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go beyond tlie borders of the present century, to meet with many, 
very many, proofs of the baneful influence of those active and, 
uafortunale prejudices. The Safety-Lamp, the most inesllmable- 
of the discoveries of the illustrious Davy, was desliued, on its first , 
introduction, to meet with an opposition of this kind; but time,, 
whicli always renders more conspicuous the triumphs of geniui^^ 
han placed it on the finnest and best foundation, and shown that) 
it is " ricli in blessings to mankind." Thai consequences equaU, 
ly satisfactory must ultimately result from the plan of the Cir-, 
cular Sterns, there can be but little doubt. The opposition, 
which it has met with, has only served to quicken inquiry ^ 
and now that its ingenious inventor has brought the subject be-^ 
fore tlje public ", in a shape which will enable every one inte-, 
rested in the inquiry to examine it for himself, the merits of tbe^ 
question must be fairly and impartially considered ; and those 
objections which imperfect practical information may have urged^ 
or that opposition which seems to have owed its origin to c^« 
tmn preconceived notions of beauty of external form, will uiw > 
questionably vanish before the cunclusions drawn from a souw]| 
and enlarged experience. \ 

Circular stems, when contrasted with those of a square Ibrniff 
may be contemplated under two points of view. InthejCr^f 
place. We may inquire into the strength peculiar to each form,, 
considered as a system of mechanical forces ; and, secondly, The, 
means which each affords for carrying into eifect those ot^ecUi| 
for whidi a ship of war was primarily constructed, namelyi 9tf^ 
tack and defence. ,, 

In the mechanical construction of a ship, every psft of it% 
structure ought to possess a proper degree of strength, no oou^ 
part possessing, if such an expression may be mode use of, viore^ 
strength than is absolutely necessary, nor any part less strength^  
than the nature and office of that particular part is destined tQ i 
maintain. And it is in tlie due adjustment of the several parU( 
which constitute the frame of a ship, considered as a system oj^ 
mechanical forces, that the science and judgment of the nand^ 
architect find so wide n field for the exercise of his powers. ;, 

 Bli Bobeit Si blished n LMicr on Ihe 9u^gect of Clnutar 
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'Where a general similarity of construction prevails, it is im- 
poeable to derive any information from companBon; No ad- 
\'»ttage, for example, could be derived from comparing the 
square stern of one vessel with the square stem of another, sup- 
poang equal skill to have been employed in thar construction. 
But we inay arrive at some satisfactory information, by contrast- 
ing the strength and firmness of structures of different forms,— 
the strength of the stem of a ship, for example, with that of the 
rtem. It may indeed be urged, in opposition to such a compa- 
rison, that, independent of the dissimilarity of form which at 
jn«6ent at^tually exists between the stem and the stem, the du- 
ties which they are destined respectively to perform are so very 
oppoMle to each other, that nothing satisfactory could be hoped 
for from the comparison. The dissimilaiity of form, and the 
difference in the respective offices of the parts just alluded to, 
irill be immediately admitted. But if it should appear on exa- 
mination, and by an appeal to authentic documents, that a weak- 
ness in the stem is much more common than in the bow, then 
wlB both these objections be f:urly disposed of, and a supriority 
in the formation of the bow over tliat of the stern will be the 
oecessary consequence. 
To enable us to institute this comparison in the most satisfac- 
( tory and perfect manner, Sir Robert Seppings, in the first Ap- 
pendix to his able Letter, has furnished above ISO examples 
of ships of different classes, the sterns of which have been made 
the sulgcct ofjreqaevt and strong complaint by their respective 
oommandeis. To increase the value and importance of these 
rfOeuments, it is worthy of observation, that they have not b«n 
collected from any very limited portion of time, or when any 
particular feeling in favour of a change of form might have ex- 
isted in the navy, but during a period of nearly a quarter of a 
century, and through the trying services of a long and active 
war, and when the attention of every naval officer was necessa- 
rily directed to the actual stale of the ship he commanded. 
TJiese evidences, also, it may be farther obsenwl, in favour of 
the wealtness of the square stern, have been selected from a mul- 
titude of other official reports of the same kind, drawn up by 
able and experienced oflicers, placed in circuaistances irf a very 
raried and difficult nature, gijd «-(th no other object in.\\^l^^^ 
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jJion the g(MxL of that service to whicli th«y have ta lionoUrAly 
devoted their lives •. 

To group together facts, it has been observed, which have 
jomc ImportaDt qualittt^s conmion to them alt, is the mmn scope 
fud busiaesb of philosophv. Now, the e:(amplcs contiuDed in 
the Appendix ailuded to, (of which tliose m the preceding Ndtc 
jnaybe regarded as a g{:eciin en), affords a most striking instance 
of the value and importance of this remark. Every documehi 
in tile table bears a decided testimony to the uniform Tceaknegs 
pf the stern. This is the common point or focus to which all 
the remarks tend ; and therefore, it may be added, nithout f««r 
pf contradiction, that the formation of the stem has dedded ad- 
vantages over the present formation of the stern. 

But the change which Sir Robert Seppings contemplates, and 
whicli he has actually applied to several ships, is to communi- 
cate to tile stern tlie strength and iirmness of the bow, and to 
uui^nue the diagonal system of building which he has lately 

* . " For the ioiorination of those who m»j not lisve aecn Sir Ruben Sqipte^i' 
JLelter, il may be ubscrved, that the Appendix here alluded to, conaialH of eitiacU 
ftom ilie official reports of the officers who have commanded ibc diSfarcnt ship 
alluded to in it. The thips omounl to about 120, nsmeW. 60 of the line, and 
about Uie ume numljcr of frigntes. The foUowiog is a epecimcu of the Appondin i 
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intnxluced round the stem, in order to make the slrciiglh of 
the fabric uniform and complete. It is now universally admiu 
ted, that the diagonal system has communicated great Ktrength 
U> every part to which it lias been hitherto applied ; and there 
seems no good reason why the same increase of strength shouhl 
not be commiinicjited to a part so notoi-iousiy weak as tlic piB- 
sent square stern, particularly, when, by doing bo, not only tho 
meehanieal frame of the ship is materially stl'engthcncd, but its 
nieaus of defence also very much increased. Sir Robert, at 
p. 6, of his Letter, very properly remarks, " tliat circular sterns 
are formed, and in all resjKcts timbered and secured in the same 
manner as the bow," and that '* the strength of the circular 
stem is equal to that of the bow," and consequently equally well 
adapted to withstand the shock of the sea. No authority can 
be more convincing and satisfactory than this, reposing, as it 
unquestionably does, on the soundest experience, and supported 
collaterally by so many strong and undeniable trutJis, 

The next point of view in which this important subject may 
he contemplated, is the couMderation of the means wliich ea£h 
form of the stern affords for attack antl defence. 

In the jir^t place, the same objectious may be urged againitt 
the defence of a square stem, as is known to attach to a redotibl 
of a square form. " Retloubts," says Malorti de Martemont, 
in his Theory of Field Fortiti cation, " when they are not flankT 
ed by some other fire, have two essenlial defects ; the first is, 
that their salianta are unprotected, which cannot be remedied) 
but by adapting to those sahants a few teeth of cretnaiilere, or 
when tlie gi-ound aiitl every other circumstance will allow ii, hy 
directing the saliants towards some inaccessible points, or by 
placing in front of them, when possible, some artificial obatatles." 
" But," continues Malorti, " CiratUir redoubts have not thai 
de^i, as their fire wliieh lias no fixeil direction, may imesstini- 
hf vary, and spread iLseli' on every point of the grountt tliat 
aurronndii them C and " the defrncc which they present is uni- 
fiyrnt on every part of the circuniference." Now, the defects 
vhieh this able wnter attributes to square redoubts, liold in all 
their lure e agaimt the defence of Ihe square stem; while the 
reasons he gives in favour of redoubts of n circular foriu. apply 
jlRosL favourably to ships with round slernf- If we may be «[- 



lowed, bv way of illustration, to borrow a fev» tenas from tbe^ 
practice of field fortifitation, to apply to ihe mode of defending 
a sliip of war, we may without impropriety say, the " saliaotSi" 
fif the square stem are unprotected; that we cannot ^pl; to 
those " saiiante" a few teeth of cremailJere ;" much iess direct 
the " saiiants"' towards " inaccessible points," or erect in frpnt 
of them " arti6cia] obstacles." Bui that the fire of llie circulag 
stem is without a " fixed direction," because it will " spread'' 
itself over every prant of the ocean that surrounds it, and iiior&, 
over, that its defence will be found *' uniform" iu erery part of 
the circumference. It is true, that the defence of the slenj only 
includes tlie form of a semicircle, while the defence ol" the it»i 
doubt here alluded lo, cmbracrs the whole range of its circum- 
ference ; still the reasoning holds good for the latter figure, a^ 
well aa for the perfinl circle, because the chord of the ec-micircie, 
in the case of the circular stem, requires no defence, 

To illustrate these remarks, by means of a diagnnn, we may 
refer to Plate II. Fig. 1. iK'ing a plan of the gun-deuk of a ship 
of 8i guns, with a roimd stem. In the first place, ihe right aft 
and quarter guns at B, C. D, can be brought at the sanie linw; 
hO as to defend the arc E, F, G; and if the arc Gil requires 
defence, the gun at D may be placed at different angles, so bj 
to command it ; and it may even be asaiated by the gun at th« 
after broadside port A, this gun commanding the ai-c IH. The 
same remark wiil apply to the other quarts of the ship, that ao 
the whdc- stem may be powerfully defentled at ail points by th« 
gUDs on the different decks, — a defence ivluch a Bh^i with a. 
square stem would be incapable of making. 

And how necessary such a mode of defence may be at time** ' 
has been most clearly and forcibly shewn by Sir Robert Sep^ 
pings in several instances. Among those mentioned in bJa Let- 
ter, we may allude to the attack made on the Gibraltar, Northr 1 
umberland, Terrible, and Powerful, by gun-boals in the Bay of 
Gibraltar; and also when the Minotaur and Dictator pasGed 
the Belt, by gun-boats raking them in a calm. In the retreat 
also of the squadron of Admiral Comwallis before ilie French 
fleet, ihev had no *lnng but r'lgfit aji; and in order Ij. 

accomplish this, i Tves " they were mutilated ta 

such a degree, to ^Pp'y ^^^'^ g""**) ihat a refit 
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P eflio naall extent was necessary, before ihey could be consider. 

cd again Gt for servke." 
[ To conlrnst more cleuriy the defi'tice of a circular stem with 

one of A square form, we may refer to Fig. 2. <vhere it appears, 
thirt althougli Uie guns at the jwrls A and B may be trained to 
the grestest angles which tht! situations of the ports will adaiil 
of; Tel the arc XY, comprising from 40° to 50°, will be en- 
tirely without defence. A sunilar iltfect, it is apparent, must 
cidst on the o titer quarter of the aliiji. In fact, the only part, 
(tf the square stern that can be well defended, is the arc YZ„ 
rompnaing aixiut 40", the remaining pari iK-ing entirely without 
tlefence. In the former figure, it was fu-oved that tlo partof 
the semicircular sweep round the stern was undefended. 

" In the event of future wars," observes Sir Itobert, " an 
alteration in tlie form of the stern of our fchips of war would in 
all probability he absolutely necessary, by which tiie guns may 
be worked with greater efl'ect and facility, in consequence of die 
iDtroduction of steam-vessels : and that America is (irmly con- 
vinced that a system of attack, by this description of vessels, iu 
not only pracUcable, but tl^at it will aW be destructive in its 
(^ler&tions, is not to be doubted. Indeed," continues Sir H, 
'* I have been told, from good authority, tlwt they have lately 
well manned one nf tlieir frigates, given the command of her tq 
IL jcood officer, and directed an exptrimeiit to be tri^d, if a vefc. 
pel propelled by steam could not, under any cfrtuuistanc^^, J^ 
on the qiiajier of the ship she atlackixl, and tlie result WQs foiq^ , 
pleteJy in favour of the tleam-vesscl," If we inquire into th?. 
cause of this failure, we sliall undoubtedly find, that the frigats. 
WM incapable of defending her quarter, owing to tlie square Jurrh 
of her stern,~a circumstance which would uol have taken place, 
if she hiwl possessed one of a circular form. 

In case of an fittack of the kind just alluded to, Sir Robert 
Seppings^ plan gives a superiority, not only on account of the 
additional number of guns which the stiip is enabled to briug 
into action, and the sweep of the ocean which those guns are 
aUe to command, but also an advantage of another kiitd, arising 
limn ihc diminution of the distance of that point from the sliip 
wJiuie the shot from the two aftur guns cross each other, when 
ihc guns an.' trained to th«r greatest B,ng)e, — a point, it is pre 
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■vuined, Di' nu small iDiporlance in case of an attack front a si 
Mwssel. . In an 84 gim ship wiili a square stem, this point i 
Kdistant imm the stem, on the level of the gun-deck, about ISJ 
Mfcet, and froi:i tlie upper deck al)uut 16 feet; 
niircular stern, the same point on the gun-deck is distant onljl 
n32 feet, and from the upper deck but 13. In the citse of a Q 
kgun frigate, the distance of a similar point from the square sted 
uA nearly 16 feet, while in the circular stem it is only 9. Thfll 
Bpimted consideratioiiK tend imquestionably to prove, that the oi 
■Wlar stem is the form beat capable of defence. j 

Hf  The sentiments of so distinguished a man as Dupin, otn 
Kgnestiou of this nature, are entided to the highest consideratioi 
Bvul it is most plea»ng and satidactory to peruse the candid ai 
t^fcnaible remarks he has made on (he subject of round stems, is 
hlRB different valuaUe works. " It is in the stems of their ships^ 
B^t^a he, " that the English at this time carry into effect a pelH 
Ljlnprovement. For the future (it is to be wished that the li 
^^bI views of Dupin were completely realised in this point) t 
Lltenis of th«r ships are to be circular, composed of timbers, ai 
Kld^nked up in the same manner as the sides of the ships. Thejn 
L-pre to be pierced with ports, shut in tvith solid port-lids (below)^ 
^ffhe ships of tliree decks, for example, present four vertic^ 
kfUtges of four ports each, to fight when in retreat, which, k^ 
LflTDportion to the breadth of the ship, present a forco equal b 
PU^t of ships the best anued in their sides. In the (squai^ 
H^fem, the m^my glazed windows, and the munnions of fir i 
Elbe only defence ; notwithstanding a shot which comes into f 
KlBiip from aft forward, or from forward ai't, causes ten limes tb» 
fefleetruction which a shot does which comes in at one side aofl* 
Eflpasses out at the other. Act contrary, then," continues this e 
^lightened author, " to what has hitherto been the practice, oodi ' 
mU possible, make the means of defence of the part most expose^ 
WifiB. times as great as it now is. Reason, at least, demands tblK 
BUris should be done. 

■•' " I ardently wish to see these improvements introduced i 
Khtfr ships. I have constantly repeated, since my first joum^ 
W^o England un' 'ay, every argumeni, every obse 
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if LmpoBsible ta uvercome except by Uie ajd of tiatet hvhi 
presented themselves ; but oyer tlieao time will necessuiLy 
mumph." 

DupiR lias alluded lo prejudices; oad unfortunately olgeC-t 
tions, having no better foundation, Jtave existed, and do still ex- 
itt in this country, against this most important plan. Among 
these prejudices, one may be mentioned, which has ^ven rise to 
objections resjtectlng the want of beauty in the external fotm 
of the circular slern. It will not be contended, but that, a^ 
cording to the mode in which the eye has been hitherto edu* 
caUd, the appearance of the square stem is rather more beauUi 
ful tlian that of the circular form. But the influence of educs^ 
port, it has often been remarked, is omnipotent, and time will 
do much for the appearance of the new plan. Is it not, howt 
ever, trifling with a subject of so very important a nature, to 
sacrifice utilltT/ to appearance ? Ought the sound principles d 
a genuine mechanical construction to be abandoned, because the 
eye has been wedded to a particular form ? Ought not the pri- 
mary objects for which a ship of war was eonstmcted, lo be 
consulted, rather than any ideal notions relating to a subject so 
very abstract and uncertain as that of beauty? A ship of 'WSr 
should be contemplated at all limes, — whether in an actual state 
of warfare, or during a period of tranq^uillity and peace,— as' a 
floating castle, possessing all the essential elements of durability 
and force, and capable of acting ynder all situations, whether of 
»n offensive kind, with equal power, certainty and success. 
This, it must be admitted, is the idea which ought ever to be 
associated with a British man-of-war, destined, as it is, to act 
under circumstances so very varied and uncertain. Objections 
relative to appearances should cease, and even convenience ought 
(a be surrendered, if necessary, when so many advantages ate 
likely to be obtained. " Ornament and decorations can only 
be perfectly beaatiful," as Dupin ingeniously observes, " when 
the appearance of force commands resjject from the enemy." 
^' What should we say," continues this judicious observer, " of 
« military engineer, if he were to substitute for thick walls, and 
the massive gates of curtains, giass-doors, to plea.'^ tht- fancy of 
the officers of llic place? " Yel," says he, when referring lo 
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\ the square steros, " Jure are the glass-doors #liich wc djjprf n 

^ curtains of our floating fortresses." 
" In concluding these remarks, therefore, it may be obfeervei 
I rtftt Sir Jtubert Seppings, in his letter to Lord Melville, has mosfl 

lAtqueetionably demonstrated two essentia) and important princi 
I ]des, namely, \st, That a ship's stem, when constructed of a i 

Ibrm, is weak and feeble, when compared with the present gener 
[ ttructure of the vessel; and, 9(%, That vessels with stems d 
I Ae same form, are incapable of making a strong and vigoroiid 
[ defence, when attacked by a powerful force in that part ; 
I chat vessels with circular sterns possess qualities and powei' 
I precisely the reverse, exhibiting strength where weakness I 
I invariably found in the old form, supplying all the defec 
f Attendant on that mode of construction, giving strength to thP 
I mtire mechanical frame of the ship, and affording increas 
1 iecurity and power to the gallant men who na\-igate and d^fl 
I SeaA. her. 
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HE districts which have been explored by Professor I 

IH^rdt, for the purpose of investigating the native condition ajT] 

j tfae country, are Tjlfoudarie, Banjaran, Tjiparay, Manabaya, 

I ^manganten, and the Regency of Limliaugan. The prinj 

" )al mountains which he ascended, extending themselves south 

St from Mount Gede, are the Fatacka, the Tombak-Pacyoru 

^ Tiloc, the Malabar, tlie Sumbong, the Gadja, tlie GtunongM 

1 G^toer, and the Talaja-Budar, 

The district of Tjifundarie, on account of its more elevatf^ J 
f JBtuation, is distinguished above all others by a very leran 
! iate climate, and by great fertility, as well as by the beautifd 
I jnwpccls, which are enriched by a sight of the loftier mouiitdnt~^ 

~ ~ — 1! 

* Ttdt Rcconnt appeared originally in the Balauias Cmraul, ttma wbidi H 
■» trandalH Into Ihe CalrVIa Jtvrnattot August 1B!0, p. MI. 
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towards the south and south-west of that country, and these in- 
deed, were among the moat interesting scenes of his investig*. 
UoD. The extensive mountain Fatacka, which is the moat re- 
markable of the range, elevates itseU" next to Mount Gede, alcove 
most of the otJier peak^ of the adjoining ones ; the height of this 
is about 7400 English feet above the surface of the sea. Near the 
summit are stilt seen many proofs of early explosions or erup- 
tions, so that this mountain may be reckoned amongi;t the more 
andeat volcanoes of Java. On the very top of tliis mounlda 
axe two very wide abysses, which probably are the ancient cra^ 
ters of volcanoes. The one on the smith side of the mountain 
{Woduces a very striking spectacle. It is an extensive circular 
basoo on the very summit of tlie peak, at the bottom of which, 
» the depth of more than 700 t'eei, is a great lake of sulphur. 
A considerable quantity of sulphur is also spread over the ^des 
of the boson, and mixed with deconifxised stones, forming a yel- 
(owish-white crust all around this abyss. The sulphureous va- 
pours have penetrated even through the rocks of the mountun, 
which are originally of a black basalt, and liave partly dissolved 
tfaem so much into a loose white sand, that their former nature 
is with difficulty distinguished. 

The second abyss, which is on the north side of the top of 
that mountain, is also a spacious and deep bason, but its bottom 
is dry, and scantily overgrown with wild plants, 

The particular ISfounlain of Patatka, as a!so the other eleva- 
tions of the range, being more or les.s connected with the others 
to the north and west of them, compose one part of the district 
of Ronga, in which is also the Mountain of Tombak-Pacyong, 
of ihe elevation of 5900 feet. These are everywhere covered 
with thick woods, which afford an amazing variety of plants, 
changing in their nature at every different degree of height. 
ITie prospect from the summit of the Patacka, especially tiv 
vnrdii the south, over the district of Tjidam, extends as far as 
the sea, over a wilderness, and tn other directions offers a varie- 
ly of prospects, combining hills, woods, and an endless number 
of singularly shaped rocks. 

Prom the cold atmosphere of the district of Tjifondarie, the 
rice fields produce a later harvest than in the other prw. 
rinces ; but many Indian fruil-trwa cannot bo reared there, w 
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uj ihe milder climates below On ihe oiher hand, tlie liature-of: 
die nmny plants growing wild there, and which are suited to ihe, 
temperate ciimatfc of Europe, prove ihat this part of the country 
would be .IB favourable to the culture of many European plants, 
as Europe itself. At Tjimeding, which is the chief place of tbst 
diatriet, the medium range of the thermometer is 70° of Fahrenr 
hat, and on the top of the Pataeka, it is often as low as 40"- 
To the east of the Fatocka, at the distance of one and n half 
German miles, and separated by a ridge of less lofty hills, lies 
the Mountain of Tiloe, (which name signifies three mountains,]! 
composed of three distinct peak?, of which the first lieang the 
most southerly, rises to the height of mM^ than 6000 feet. The- 
EtoneB of that and the sunounding mountains exhibit a greater 
variety than tliose of Mount Pataeka. The most pure and uu- 
fnixed basalt is foimd on the higher moimiainti only. The Tt- 
loe is on all sides covered with tliick woods ; and the rocks on 
tbe surface are decomposed to a considerable depth, which i* 
highly favourable to the formation of the soil) and supports the 
most exuberant vegetation, 

. The mountain, bearing tlie name Malabar, is known to be of' 
a greater extent tJian the others^ and is utuated in the souths 
easterly part of the district of Banjaran. Tins range is com- 
posed of many connected mountains, of which the loftiest ele-i 
vates itself to a height of 6100 feet above the surface of the! 
sea ; and is, on account of its situation, its products, and in 
many other res^tects, more remarkable than all the other mourr- 
twns on the island. The rocks, being, from the sudden preci^H- 
tations by explosion and convulsion, in many places heaped tb-, 
getlier upon each other in large irr^;ular masses, exhilnt a 
greater variety to the eye of the beholder, than is elsewhere U» 
be seen. Tlie basis of the mountain is a basalt, partly pur^^ 
and partly mixed with different other stones, sand, or dust,' 
amongst which there is also lava, and a volcanic kind of rock« 
containing iron in such quantities as to produce a forcible effect 
upon the juagncl. The Mountain of Malabar has a great per-- 
tiou of its length cut through by a deep valley, extending ftrwp, 
the south to the nor " ' igh which runs the River Tjigeurre, 
bich first precip >m a perpendicular cataract oC 

e hundred feet i on with great velocity till it 
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flukes anoUier fall betn-een the iiiountmns, after wliidi \l unites 
itself in Uie plains of Banjaran wiib the River Tjisankuui. Th« 
MouDUlin of Malabar, and tite plain here spoken of, unite alf, 
that great beauty and variety of scenery, and tile profusion of a 
very ricli and fertile soil can pitKluce, to be striking and re- 
markable ; and here, indeed, the travellers found the most amp)^ 
materials for oltservatiou. 

Profesaor Reinwardt proceeded farther on in liis journey, 
north and east of Malabar, going through Tjipalag and Mar^ 
baya along the banks of the Tjitaruni, towai'ds the south, till 
he came to thp place of its proper origin. The high counHry 
whCTe that river takes its rise is a large plain, rising gently to- 
wards the south, and is u]>en to the north only, but shut in on 
all the other sides by high mountains- This plain, iboiiigh 
entirely uninhabited, and oven scarcely known to the great- 
er part of the inhabitants of Java, nevertlieless exhibits one 
of the finest and certainly one of the most fertile parts of 
(be island. Between its luxuriant woods are rich pastui>eS( 
where the wild cattle, deer, nnd other grazing animals oB- 
liisturbedly enjoy abundance of tbod. Some of these rich; 
pastures bring surroiuided by forests, or partly overgrown 
»ith groups of trees, appear like extensive parks, laid out by 
art. In one of these plains, situated on the soulli-east of the 
Mountain of Sumbong, the water, mahing down from hills, col- 
lects itself, and forms the source of the River Tjitarum, which 
is afterwards augmented by other smaller streams, issuing froBi 
the mountains on all sides of the plain. The climate of that 
part of the country is very temperate, the inedinm range *^ the 
^ thermometer being 62° of Fahrenheit. The barometer stands at 
25J English inchec, which proves the descent of the Tjitamm, 
from its origin down to the sea, where it discharges iLself, to be 
4640 English, or 4403 Rhenisli feet. 

The Mountain of Simibong, if ascended from tliis plain, al^ 
fords, at a height of about 5600 English feet, a wide prospect 
along that country, as well as on the west side of the Papanda^ 
gang, out of which district, particularly from that side, rises s 
great quantity of vapour. 

It did not appear to our travellers, that the Tjitarum takes 
its origin al the same place with the River Tjilakie, as indicated 
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m the oiftp or the lalt; Mr Bciijo?. The swaaip is, hovcvtt,'am 
tlisl siiie shut in by a rising ground. 

After liaviDg returned from the plains, our travellers proceed' 
sd on their way through the woody hills, north-eastward o'rtT the 
mountains of Goha, Tangar, kc. and through the district of Ma- 
nabaya, in order tu reacli from tiiat side the other mountains of 
Gadja Massifrrit, and the Gainaing Gointor. This trip was one 
of great difficulty to the party, not only from their b^g obli- 
ged first to make their way through an ejcienwve desert, threugb 
thick forente, and over a continually ascending or descendiog: 
ground, but also oii'account of tlie amazing quantity of loose 
luhes, tlm>wn out to a great dj»tanee by the Guinaig GouHoTf 
which cohered the ground lo a considerable depth. Amiongsb 
tbe Diftny remarkable objects which there presented theinselve» 
to the view of our iravelJera, a piace on the mountain of Kisinis, 
situated on the border of tiie djstriets Manabaya and Timan- 
ganten, deserves particular mention here. This pl«ce bears the 
name of Kama Karaha. Clouds of a whitish vapour rising 
from out of a cleft in the above namc<l mouiitiun, sulHciently in- 
dicatc, even from a great distance, that a subterraneous fire !» 
active there. The place itself pnxlucea such a spectacle as caa- 
ool be beheld without astonishment. A black, muddy, boUfa]^ 
water, mixed with lava, ia thrown out in high and foaming wave» 
with a great noise, from different wide and deep gulfs ; spouUng 
from an innumerable multitude of openings, dia)>ersed all over 
Uie surface, the excesMve heat of which makes the ground in 
many places quite impassable. Brimstone, a whitisli salt deoom^ 
posed, and various high coloured sands and stones, cover and 
voriegale the ground. Ilock& fallen down, and black burnt 
trunks of uprooted trees, mi^ied with each other. He dispersed 
oil the soil, while the atmosphere is filled with thick sulphureous 
and misty vapours. The road from that remtu'kabie place aa- 
ctnding further gradaally up towards the Mountain of Gadja. 
became continually more and tnore difficult to the travellers, oci 
casioned by the increaang quantity of ashes, which every where 
covers the ground. The wood, through which these waters 
ran, scarcely presenteda ^'nc^le tree that appeared to be siill alive, 
merely tlie dewl b unks remained standing ; never- 

theless, on coming awful scene of vegetable d©. 
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scruction, the party were surprised by the eight of various young 
plants, and astonished at the particulai- manner in which they 
grew,— for instance, tlie cron-n of the leaves would have shot 
forth from out of the heart of the trunk, had the thick bark 
been able to protect the same against the deadly scorching cau- 
scd by the heat of the lava. Wild plantain and other wild 
shrubs had indeed shot up from out of the deep ground through 
the midst of the very sand and lava that covered it. Nothing, 
say the travellers, can give an adequate idea of the effects left by 
the last enrption of the Goinloir, but a viat to the scenes them- 
lelves, * 

Proceeding along the south side of the mountains of Gadja 
and Maaai^t, tJie travellers soon arrived at the Mount of Goin- 
Kar itself. On the north side of it, near the summit, and not 
liir from the spot where lies the crater of that remarkabie vol- 
cano, they rested for a considerable time in expectation of more 
favourable weather and a clearer sky, which might aiford them 
an opportunit}' to inspect and investigate the different objects of 
their search with more advantage, but the air continued to be 
very cold, and the hills entirely enveloped in damp clouds, 
which, together with the difficulty of bringing up the necessary 
water to such a considerable height, along a very steep road, co- 
vered with sharp stones thrown out from the crater of the vol- 
cano, obliged them to abandon their intention of a longer stay 
at that place. However, it appeared, that the road by which 
they had now ascended, though extremely difllcult, was not- 
withstanding much easier and better than that which the year be- 
fore Mr Reinwardt had chosen for the same task. The height of 
ihia volcano above the surface of the sea is more than GOOO feet. 

The Talaga Badas, situated in the district of Manaradja and 
r^ency of Limbangan, also belongs to these mountains, which, 
on account of the violent effects of the heat coming from out of 
the ground, is also very remarkable. On this mountmn, near 
its summit, is also a lake of sulphur, shut up in a spacious ba- 
son, like the lake of sulphur on the top of the Patacka. Yet 
the phenomena on the top of the Talagas Bodas, are, on account 
of the more violent effects which still take place there, much 
more striking than those of the other. Besides the several wel^ 

VOL. VTI. NO. 13. JULY 182S. C ' flarf) 



^Hr Acivunt o/'Vrot'esaor Rcmwardt^ii Jouritcy 

o£ boiling water and bot sulphureous vapours, tbere rises trom 
out of an opening in the mountain on the south side of the lakfi. 
a great column of brimstone vapours; the steam being driven up 
from the deep abyss with great violence, and striking agaiusl the 
rocks above, is heard al a considerable distance. From other 
narrow openings a boiling sulphur is seen bubbling up, which 
afterwards spreads itself all around over the rucks. The lake, 
forming an oval, has a diameter of from 1500 to 2000 Rhenish 
feet ; the water iherwu exhibits itself as purely and entirely 
white, from the incrustation at the bottom ; the sides of the 
mountain in many places glitter from the transparency of these 
brimstone incrustations, .while black masses of basalt and burnt 
trunks of trees scattered around, preeent a striking contrast, and 
shew also what great changes these mountains have already un- 
dergone, and to what future changes they remtun still exposed. 
The vapours that display themselves here, ajjpear to possess mare 
dangerous qualities than those at the other places ; besides vbtch, 
from the steepness of the slope down which the overtiowings of 
the springs run, on the east side of the mountain, the brimstone 
and wells of water have already caused great devastalioa in 
breaking up the soil and rocks. One finds tliere always many 
carcases of wild animals which have evidently been killed, ^thei 
from the drinking of llie nuiddy water, or from the inhalation of 
the sulphureous vapours. Even the stronger beasts, such as the 
tiger and kidang, are not safe, ll is a. singular fact, that of these 
killed animals, the bones very soon disappear, whilst the sot^ 
parts and the skin remain for a long time in existence. 

TIlis journey of Pnifessor Beinwardt through the abov&> 
named districts, baa gained him the knowledge of a great nuut- 
ber of natural productions. The vegetable kingdom in particu- 
lar has every where presented to him an uncommonly great di- 
versity of plants, which in every variety of shape and colour, 
continue to gi-ow, even on the tops of the highest mountains. 
The greatM" part of the wild animals there fretjuent more the 
less elevated hills, where the woods yield them more nourish- 
ing food. Yet the rhinocei-os, which is found every where in 
these elevated re-^* '^cends with an astonishing swittnese, 

even to the hi^i nountains ; it is on that account 

that this animal be found, and that it was fre- 
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qufkitly pursued in. yaiiii) till at length, tbe^ par.ty;.^were succesa* 
fill enough : to overtftkea-couple^f tben><- One of ^ these- beasts 
was shcrt/ near the mountaiB ekf-Fapandayang, and tiie other clo8& 
to MounlvTftlaga' Boda& Both are secured lO'increase the coU 
lectiontof naturid objects, which this suceesstuljoamey has p»]& 
cured far the 'Museumy already so extensively enriched by- the 
enteffxise and scientifie ardour of the Professor and hinrcont- 
painonK 



Aet; V.-^jEK*tofy of the: Inventum^ of Pendulum Clocks btf 
CatarruN HvrasNai By J.. H. Van Swinden, Council, 
lor of' State, Professor of PhiIos(^y at. Amsterdam, &c. 
(CoBcUidedrfrom* Vol. VI. p. ^l.%) < 

%' xSpT, it has been said that Huyg^ns got intelligence through 
his father and Deodati- of Galilco^s labours. It is true, Deodati 
wrote to.G(Histantine Huygens, father. of the philosopher,' and 
Secretary to Prince Frederic Henry, pending the above nego-^ 
oiatioiuk with the States^eneraL; for his letters are of the year 
1687^ » but they contain, only the same: intelligence which has 
already, been given- (See Galilei Op< iii. p^ 432.^ ; and Huygens 
poukt kam notlung more than what shortly after appeared' in 
the Dialogi de rnotu, except perhaps his notion of the pin and 
wheel, to indicate the number of oscillations without the trouble 
of counting themyt-o^ thing* as totally different from the p'inciple 
adopted by Huygens to regulate clocks by means of tlie pen^ 
dolum, as any of the attempts of Hook and Hevelius, who, 
bowev», never claimed the discovery of its application to clocks. 
And a^ to a clock of model having been sent over to Holland,. 
we only ieam, from a letter of Deodati of the same year^ that 
if the SMes desired, Gralileo would send what he had promised) 
UVkwit,. *^ a very perfect telescope, with the method he bad 
found of using them on board vessels; whilst in an agitated sea; 
the observations about the motions of the satellites of Jupiter^^ 
and the construction (Jabricam) of the very accurate horokh- 
gwm invented by him ; and that he would explain all his in- 
most thoughts on this subject in wcnxls and writbg."^ This 
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manifestly refers to the description already given above. The 
mistakes on this subject have arisen probably from a prevailing 
notion, that Hortensius, tl)e Amsterdam professor, liad been 
actually dispatched to Italy. This is confidently asserted by 
Brucker, !n his Historia Phihsopfiia, vol. v. p. 673, and has 
been copied in Bailly^s Hist, de TAstron. tnodeme, and Montu- 
c\tCs Hist, des Mathematigues- The fact is, that Hortensius never 
departed on this voyage, diough great preparations had been 
made, and the States liad granted 2000 guilders for it ; it was 
first delayed, and then prevented by his deatli. Of the truth of 
this any one may be convinced, who will be at the trouble of 
perusing the letters of Vossius and Grotius, written, it must be 
remembered, about twenty years before Huygens claimed any 
invention, or before any controversy on the subject could arise. 
3. Of more consequence appears the direct asseriJoa in the 
Acts of the Academy del Cimento, which we quoted bdbre, 
that the idea of conjoining the pndulum with the clock had 
been first of all conceived by Galileo, and actually put in prac* 
tjce by his son Vincenzio Galilei in 1649. I have already, I be- 
lieve, abundantly shown, that, in his communication to the 
States, GaJileo had suggested nothing that can with proprle^ 
he termed a, clock fumislied jeith a pendulum, the only contri- 
vance to which Huygens lays claim. His last letter is of the 
30th December ]6S9, but he may, before his death, in 1641, 
have made the discovery, or his son, on the suggestion of hia 
father, may have found it. From what I am enabled to jm^>. 
duce on this head, it appears to me unquestionable that Vincen- 
zio did accomplish, or endeavour to accomplish something. 

We need not go back to the period of 1636, to which the 
supposed invention of pendulum-clocks was referred by Prince 
Leopold de Medicis, in the same letter to Bouillau, the friend 
of Huygens, of which an extract was ^ven in the ewHer part 
of this narrative, except to remark once more how egreg^ously 
Galileo's communications to the States- General had been mis- 
1. Indeed, so little have these been looked into by the 
;rs who profess to found their claims upon tliem, that Bren- 
n his life of " ' ' (in Fabroni's collection of Vita Itah- 
n exceUentm very letter which I have extract- 

9 under the 6i s of it, " De fabnca atque umi 
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Horolog'U penduh muniti, quod ipse exco^taverat, admodum 
luculenter ac diserte loquitur," a clock jTirnisked with a pendu- 
lum, when the letter conlains in reality the description (in Gali- 
leo's own words) of a free pendulum, a vibrating sector. I 
shall only quote one pa»»ge more from the above mentioned 
letter to Bouillau, in which the Prince says, " Having seen a 
model constructed by Galileo, differing somewhat from that of 
Huygens in the dispoation of the wheels, (in parte deverao 
circa la consiitutione delta mole),'" (Louden MSS.) ; because 
this (which probably regards Galileo's son as much as himself, 
who was bhnd after 1639,) agrees with what had been written 
to Huygena from Rome in 1660, about a rough sketch of a 
clock attempted by Galileo, and also with the account of the aca- 
demicians del Cimento, and is besides confirmed in a striking 
manner by Fria, in his Elogio del Galilei, Milan, 1775, where 
be mentions Leopold's opinion, that Galileo hod put nothing in. 
to practice equal to the invention of Huygens, " as might he seen 
from the little that had been contrived or sketched out by his 
son," " And truly," he adds himself, " the machine of 1649, 
was nothing but slighlly sketched {non era die un poco d'ab- 
boxzo).'" He seems to think that the clock represented in the 
esperiments of the academicians was made after this model : 
this is not probable, as they are of a much later date. 

After mentioning tlie concurring testimony of these writers, 
that something had been made or sketched by Galileo or his 
son, I have now the satisfaction of presenting to the class a _^ 
Hmile of the drawing, representing the contriyance in question. 
(See Plate I. Fig. 5. and the Notice at the end of the article). 
It was found by me among the papers relating to Huygens, in 
the Leyden Library : There is written upon it, in Huygen'a 
own hand, Missa a Ser°. Principe LeopoMo ad BuUialdum 
ab iSo ad me: R. 15. gan. 1660, cum, descriptio mei Horo- 
fcgrj edaa Juisset, A°. 1C5S ; and in another hand, which 
I recognise for that of Bouillau, these words, Rorloge com- 
mend par Galileo Galilei ; and on the reverse by the same, 
i Monsieur Monsieur Christian Huygens de Zulichem i la 
Haye. Among the letters of Bouillau, there is a corresponding 
one of the 9th January 1660 : " I send you tlie figure of the 
p^idulum-clock begun by Galileo, as it was sent to me from 
Florence ; and another of the 29th February. You m*g V.«e<^ - 
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the drawings : I kc-pt the copies sent from Florence; ^had 
yours made ofter them." (^Leyden MSS.) 

It ig-jiiiuiifest, from the mere inspection of the figure, tJiat 
the. drawing ivas made in a very coarse nuiimer; I suppose, 
therefore, Uiat tlie lowermost wheel had teeth on its whole cir- 
cumference, though hut one-half is represented, and likewise 
that the next following or middle wheel was divided eq^ually by 
teeth every where, tliough a part here consists of meiely a few 
hasty strokes; probably to meet the conrenienee of the artist 
who drew them. The axis to which the pendulum is afiixed, 
and which moved with it, has a short bent lever, reaching to 
a nuiulwr of studs or plus, projecting from the ado of a sort of 
ratchet wheel, the teeth or incisions of which are equal in quid. 
ber to the jiins. Above this wheel apgiears a crooked lever, 
fixed at one end, on which it turns, and seeming to rest with 
the other extremity against the axis or end of the pendulum, 
somewhat like a spring: it is also furnished with a projection, 
in the form of a cross, to enable it, as it tvould seem, to catdl 
in its descent the teeth of the wheel. Farther, there appea:rB 
neitJicr spring-barrel nor cylinder for a weight. The oidy indi- 
cation that can be found of its having been moved by a w^bt, 
is perhaps to bo traced in the axis of the uppermost whed, a 
part of which has an indistinct appearance of grooves cut into 
it, as if a rope or chain were to be wound round it. 

As to the action of this machine, I can conceive the sfatKt 
bent lever to. strike against one of the projecting pins, impelling 

Mther in the one direction or the other, whilst the pendulum 

swinging to one side ; but I do not so easily perceive the way 
in which, on swinging backwards, it should fall in with the next 
bllowing pin ; and supposing this to be possible, then it isin- 
concetMable to me how the loss sufTered by the pendulum in its 
passage throu^ the air and by friction, could be exactly conv 
'penaated, as happens in the clock of Huygens, by tl>e reciprocal 
jKtion of the crown-wheel on the pallets, a contrivance of great 
ingenuity, which was not at first clearly understood by all. 
"Whether Viiicenzio Galilei greatly improved ujxsi the deagn 
^f his. father, is for it is of his attempt in 1649, ihkt 

incc lAwpold ak. when they call it a nkeU-h 

wwi), nnd a jxirnd'ahoazn'). Bui; ihowever 
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fliis may be, the atxive mentioned dates are sufficient to ehow 
that Huygens had nn l;nowledge of it when lie publitihed hu> 
description. In hia Jmrdota, written by liimself, he only says, 
" Post no3lniin libellum in Italiam demissuin figuras per Bulli- 
aldiim a Cardinali Miidiceo (Principe Leopoldo) niisBas: qua- 
tiun GaJilei alteram; sed difficili raachinalionp, ut non miruni 
noQ successisse." {Leydm MSS.) 

4. We nest come to Becker's narrative of liis ho\ing, about 
the year 1677, met at Augsburg, Trefler, watchmaker ol' the 
Grand Duke of Tuscany, at the period we are consideriDg, 
who told him he had been the first who made a penduliii i-clock 
{borologium pendtdum)^ at Florence, in the spirit {insl'mctu) of 
Galileo Galilei, of which a specimen was sent to Holland. A 
remark here naturally suggests itself, why no mention is made 
of his son Vincenzio, who is admitted by all the Italian writers 
ather to huve actually directed Trefler in the construction of 
tlie work attributed to him, or at least to have a prior claim to 
an attempt of the same nature. It might lead us to suspect, 
that the whole statement refers to the mucli earlier period of 
1636, and alludes to the single pendulum ofiered by Galileo to 
the States-General, and called by him, as we have already seeii, 
oruolo, of which Ti-eller, being a workman, might have made 
the lirst ; and this would reconcile it to what is added of its 
having been made in Holland, as the only communication on 
the subject was made at that time. 

But I shall not dwell on this conjecture, as something was 
cerl^ly made afterwards by tills Trefler, though the date 
sod history of its construction are involved in great perplexity. 
That a clock with a pendulum, bearing the name of Trefler as 
maker, was produced, we have not only the anthonty of Friai, 
XEli^io, p. 129.) but the testimony of Perelli, Professor of 
Mathematics at Pisa, who gave a description of it (Tiraboschi, 
p. 157.), wliich, however, I have unfortunately not been able, to 
procure. The clock was said sttU to csist at Pisa in 1774, and 
may possibly have been preserved to this time. The Italian 
writers differ very much as to its origin. Perelli and Brenna 
(Fito, p. 77.) tliink, that it is the very clock devised by Vincen- 
mo Galilei, on the suggestion of his father, and executed under 
hie -direction, by Trefler, in 1649- Others, however, mflintain, 
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that Galileo had, indeed, in 1641, projmsed the application of 
pendulums to clocks, that his son had endeavoured, with the 
assistance of one Dominico Balestri of Florence, to put it into 
pracUce; but thai his death (which happened in 1649. eight yeai^ 
aftCT his father's) Kad prevented him from seeing it executed, 
and that only several years afterwards Treffer had accomplished 
it, " though somewhat in a diflereni way from what he had in- 
tended. " (Tiraboschi, p. 155.) The accounts which these 
writers have left us of the clock in question, go a great way to 
strengthen a suspicion, that it was either wholly made after the 
construction of Huygens, or altered, in so far as respects the 
pendulum. Frisi says in aa many words, that except the spring- 
barrel and fusee, the dispo^tion of the wheels was exactly the 
same as in the clocks made by Huygens ; it had likewise tlie beot 
plates or checks, which, whether cycloidal or not, are unques- 
tionably an invention of Huygens. Frisi allows llie work to be 
bis, and PereUi admits the curved plates to be an addition of b 
later date, and Brenna, after acknowledging the same, seems 
very much puzzled how to account for the rest. It is quite 
possible tliat an existing clock should have been altered by 
Treiler, and a pendulum adapted to it after the manner of 
Huygens ; many examples occur of the same, as we shall pre- 
sently see. But I must first remark on the improbability, that 
if Trefler had really made a pendulum-clock, and a good one, 
on principles of construction discovered either by himself or the 
Galiiem before Huygens, these clocks should have been so little 
known in Italy, at Rome, even at Florence itself, as they appear 
to have been at the period of Huygen's work becoming known 
in those parts of Europe. The letters among the Leyden 
MSS. leave no doubt on that head. We find from Bouillau^s 
letters, that it was first sent to Florence in the autumn of 
1668 ; on the other hand, we learn, from the words of Prince 
Leopold, communicated by that gentleman to Huygens, half a 
year later, and which have already been given, that after three 
years' attention to the subject, an artist had made one, which he 
hoped Kvnld succeed. Now, we may ask, why this doubtful 
language, ajid wbT empts, of the issue of which they 

confessed ihemsel f Trefler had aheady accom- 

plished the constn proved to be good ? There 
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F can scarcely be a (iirongtr proof, dial whatever mighl ha\e been 
' the attempts uf tlie FlDrenlinee, lliey had till this lime very 
I little Bucceedtct, Yet Huygeiis's Iwok and specimens of his 
I clocks liad been aenl every wheif, and had been known for more 
than a year ; and at Home a workman even excited surprise by 
it as an unheard of invention, and gave it out (or his own .' 

All this seems to me to confirm in a striking manner the pri- 
urity of our country iiiBn''s claim to the perfect adaptation of the 
pendulum to regulate clacks, and to corroborate die suspicion 
I stated before, that the sjiecimenn of Florenline clocks, to 
wluch so much importance is attached, were in reality made af- 
ter tlie knowledge of his construction had gone abroad ; and it 
must be remembered, that it was iu 1 657 that he already made his 
clocks, though the description was publii^hcd a. year later. Even 
the Ita^n writers, who contend for the fame of tlie Galileos, 
admit that Huygeus first of all bnjught their attempts to per- 
fection. (See lirenna Viiu, p. 80.; and Tirabosdii, p. 157.) 
Now, it is quite natural, that, as soon as it was understood that 
he bad discovered a way of applying the pendulum to clocks, 
even though his method were not precisely known, many would 
try to make a similar attempt at such a contrivance, at a time 
vhen a general wish existed among people conversant with the 
subject for an improvement of the pendulum. And this was 
most likely to happen at Florence, where the pendulum had 
been originally proposed as a measure of time, and where inte- 
rest in the subject had been kept alive through the remembrance 
of Galileo, and the attempts of subsequent artists. The sub- 
stitution of the pendulum Jn existing clocks was not a matter of 
so much difficulty, when once the mode of its action was under- 
stood ; and it soon became a general practice to take out the old 
balances, and place pendulums instead of them. 

Nor is this, in reference to the Florentines, a conjecture un- 
supported by any kind of presumptive evidence. From what I 
am now going to state, it appears that something of the nature 
described was actually taking place in Florence about the 
time that Huygeas published his description. I have now to 
ptesent the class with anoUier fac nimUe of a drawing found 
among the manuscripts of Huygens, which his friend Bouillau 
sent him a few days after the foimer, with the superscription. 
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Figure de THorhge a PmditU qui est a Florence thm^ U viMl 
Palais de Medic'is, tu which Huygens added with his own hand 
as on tlic former : Missvm a .Sit". Pr. Leopnldo ad lam. BttUi- 
aldum, Ao. 1660; aim descriptio Horologii mei ed'ila Juisset, 
An. 1 6SS. This representation of a pubhc dock on the old Palace 
of the Medicis, whicli is of itself sufficiently interesting, when 
conjoined with the same gentleman's correspondence, bears im- 
mediately on the subject under con^deration. In the begiti- 
ning of 1659, he promises to send a description of the clock 
which was then either undertaken or undergoing repairs by or- 
der of the Grand Duke, (auqucl M. le Gravid Due Jmt tra- 
vaiUerJ. The following year, when tlie description was sent, 
we find allusion to it made in several letters ; the words are 
nearly decisive ; in one, the clix^k which the Grand Duke had 
gotvp, (Jait acc(y>nmoder ) i in another, which he had luui.ad^uBt' 
ed, (fait at^uaier) ; in a third, which he had had repaired vnth 
the pendtdum, (raccommoder avec le pcndulc, Leyden MS.) 
The rejircRcntalion itself, Plato I. Fig. 6. (which I have sometimes 
suspected to be one of Vincenzio Galileo's old designs perhaps 
somewhat altered), shows an escapement with a single pallet, as 
appeara in the separate figure of it below, and where it is seen 
in front. The pendulum appears to be very light, and to de- 
scribe very great arches. It looks like an imperfect contrivance, 
and I am in doubts whether it could answer the purpose. The 
remainder relates to the motion of the hands and the striking. 

I shall add as a surprising fact, that Viviani, who wrote the 
life of Galileo, and set a high value on his reputation, speaks of 
him only as the inventor of tlie pendulum, a thing never called 
in (juealion, but nowhere of tlie pendulum clock ; and this will 
appear tlie more surprising, when it is recollected, that Viviani 
ha» been cited among the authorities to prove Galileo's claims to 
the invention. It is true, Tiraboschi, p. 155. afterwards pro- 
duced a letter said to he written by him in 1673, in which he 
speaks of this latter claim as a just pretension, ^ptsta prete%- 
Mone) ; hut, on the other hand, we know that Viviani lived un- 
der the same roof with Galileo the three last years of his life ; 
that he worked w' that the correspondence with the 

SCates-General wn 'ng that time ; that he knew of 

it, and has actual) Ti/djp. 78.) ; but witlimit a 
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Bord of pendulum clocks having been offered U> be sent, or 
Iwen constructed, or even attempted to be constructed ;— 
drcitmstances which most evidently prove that Vivioni did 
not then consider Galileo as the inventor of pendulum clocks, at 
least of such clocks as were actually made, and had been pro- 
ved to answer the purpose for which they were intended. 

5. The last ciccumstance to be conadered is the story of 
Becher'^a having met with a person who pretended having seen itt 
Pfa^ie a pendulum clock made hy Justus Borgen, an artist in 
the service of Rudolph the Second, and under the reign of that 
Emperor, that is between 1576 and 1612. I suppose Becher'8 
information to have been correct. Then it only follows, that at 
Prague a clock was seen, beariug the name of Borgen as maker, 
and having a pendulnni. Nor is there any thing wonderful in 
ihiB ; it might be seen in many places, for as the pendulum came 
to be substituted for the balances in all clocks, public and pri- 
vate, the rest of the work would remain witli tlie maker's name 
and date, if it had any, unaltered. Thus the clock on the top of 
the SiadJiouse (now the Palace) of this aly (Amsterdam) had, at 
the time of Becher's visit to Holland, a perpendicular balance, 
though, for more than a century, the same work is regulated by 
means of a very long pendulum. It is even possible that these per- 
pendicular balances, which seem not to have been so common ai 
the horizontal ones (Beeher says, having seen them on a large 
scale ordy here), might l>e mistaken for pendulums by jwople 
not much acquainted with the details of the clock maker's art. 
At any rate, if Borgen really constructed the clock such as it 
was afterwards seet), he must be held the discoverer not merely 
of the application of the pendulum to clocks, but of the pendu- 
lunt itsolf, as a means caimble of measuring time ; for before 
Jtilji Galileo hod published nothing on this subject, nor were 
peadtilums then used by astronomers for that purpose. We 
know Borgen, or Byrge as he is called by others, to have been 
an eminent maker of astronomical instruments, and Berthoud, 
(Hist, de la Memre du Temps, tom. i. p. 37), considers it as 
not improbable that he might have made these discoveries; he 
«ays, " Beeher is not the only writer who attributes the applicn. 
lion of the pendulum to Byrge." I havx not been able, with 
<h«>utmost pains, to discover who these other -writers are, ond 
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as he does not mention one, I must consider the assertion as un- 
supported by amy proof. Notwithstanding thb, Mr Bode had 
lately asserted, as an indubitable fact {Jahrbuch for 1816), that 
Byrgius had been intent on the application of the pendulum as 
early as 1660. So eaaly are errors copied when once hastily 
admitted by a writer of eminence .' 

But with regard to this clock, it is farther added, thai Tycho 
Brahe had made use of it in his astronomical obser\'aiions. Now 
Tycho Brahe died in 1600, two years after his Instaurata 
Astronomic Mec/ianwa had appeared, in which he describes all 
hia instruntents, especially his clocks, complins of the irregula- 
rities of the best of them, without ever making mention of single 
pendulums to measure the time. But I can produce an appo- 
site instance to show, that a clock of Tycho Brahe had actually 
undergone the alteration before mentioned. The Ambas- 
sador of the Court of Denmark at the Hague was in posses- 
sion of such a clock at the time of Huygens : it bore the date 
1576, and had belonged to Tycho Brahe. Huygens, on first 
seeing it, wrote in his AdvErsaria, which are preserved (Leydm 
MSS.)  " No mention of pendulums (in Tycho's Mechanics). 
On the clock of Mr Crag, the Danish Ambassador, is the year 
1576, if I remember right. But if Tycho had already at that 
time discovered the application of the pendulum, bow conies it that 
he never, diuing the twenty-four years that he lived after that 
period, once mentioned in his writings such a valuable and wish- 
ed for discovery ? I suppose, therefore, that a pendulum was 
afterwards affixed to Mr Crag's Tychonian clock, designedly to 
make it seem as if it had been thus formerly constructed." A 
httle below we find, and, as the colour of the ink indicates, writ^ 
ten on a subsequent occasion : " That this is really so, the ce- 
lebrated Rocmer, when he came from Denmark to the Hague, 
has testified to me, and that he knew with certjunty when it had 
been done." He adds, " and by whom," in his manuscript 
Anecdola, where he relates the same ag^n. 

In cOTifirmation of his reasoning on the improbability that 
Tycho being in possession of this capital invention, it should 
never have become I shall farther observe, that the nu- 

meitms disciples o <er, and the many learned men 

of every country ' and examined his apparatus. 
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would infallibly have had some intelligence of it. Among tbe 
latter was Blauw, afterwords one of the commissioners appointed 
by the States to examine Galileo's proposals about the longi- 
tude ; in their answera, we find remarks on the imperfections of 
tialileo^s proposed pendulum, but not a word of tlicir having 
ever heard of a better method. 

I think it right to inform the class, that among the letters ad- 
dressed to Huygens, I found one conta'ming a claim to the dis- 
covery from a totally different quarter. It is written by Mr 
Carcavi, amanofrankaJidmerit at Paris, who became one of the 
firat members of the Accukmie des Sciences, at its establishment 
He relates having seen an inhalxtaot of Angouleme, who told 
him he was in possession of a pendulum clock, made as far back 
as 1615 or 1616 by a German, for the Queen Marie de Medi- 
ds, whose depaiture, however, had prevented its coming to her ; 
that the artist dying, he had purchased it from his heirs. I 
mention this as an insulated fact, for as no \f riter has preserved 
it, and as subsequent letters of the same gentleman do not allude 
to it any farther, we have no means of judging whether or not the 
report deserves any credit at aU, and whether what was seen 
was really a pendulum, by whom it was invented, and how the 
whole invention came to he buried in oblivion. 

Having now gone over the whole evidence, as at first propo- 
sed, I believe I shall be warranted in coming to the following 
concluMous 1 

That Galileo, after having discovered the properties of the 
pendulum, and the theory of its vibrations, was likewise the 
first who showed its use in measuring determinate intervals, and 
indicating the minute subdivisions of time, an example which 
was soon followed by all astronomers. That Galileo had thought 
on a means by which the pendulum might itself indicate the 
number of oscillations it had performed, without the necessity of 
counting them, and of course constantly watching it : That he 
actually conceived the idea of connecting the pendulum witli a 
set of wheels for that ptirpose, which, however, he only threw 
out on paper, without putting it in practice, and that he was 
totally ignorant of the principle of reciprocal action between the 
crown-wheel and pallets, by which the former is regulated, 
whilst the latter are prevented from returning to rest : That the 
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labours of his son Vincenzio Galilei wore suoh. as never to have 
led to a decisive or satisfactory result, that they were scarcely 
known, and nerar ca?ne to ihe knowledge of Huygens: That 
the attempts of otliera eeem likewise tn have foiled uf couipiele 
success, so ihut even Hcveliut^, who upproat^hed nean>st lu it. 
acknowledges in his Machinn Caleitth, that, before ohtaiuing' it, 
he was unticipatcd by another : That it was Huygens who first 
of all, in Uecemher 1656i found out the perfect way of connect'' 
ing the motion uf tlie pendulum with that of a clock : That he 
made known the discovery to his numerous oarrcspondents is 
1657, published the description, and sent specimens of it every- 
where ill 1658, and afterwards laboured incessantly to innprove 
upon the adaptation of his principles : That the invention iwas 
no sooner known than it was adopted, and balances in a short 
time removed from all elocks to make room for the pendulum, 
from which it has happened that many clocks were afterwards 
found having a pendulum, which neverdieless, by the date, ap- 
peared to be of a mueh earlier construclion. 

I shall conclude by taking notiue of an opinion uf the litle i»- 
lebrated Ferdinand Berlhoud, expressed in his HisUnredela 
Meaure du temps, p. 101., that Huygens has indeed all the me- 
rit we ascribe to him ; but that this does not amount to an s»- 
vention, and he refuses him ihe rank of inventor, about a con- 
trivance which he contends is nothing but a mere snbsliluHon of 
the pendulum to the balance, the mode of acting by means of 
pallets being perfectly the same in both. This opinion^ wbich 
Mr Delambre has already been at some pains to refute, io the 
Memoirs of tli€ Institute for 1808, appears scarcely fmr, wheK 
it is considered that a great difference e;\ists between balances 
which acted merely by their inertia, and the pendulum, which 
is possessed of a principle of motion independent of the clock ; 
and it is farther considered, how admirably this independent mo- 
tion is combined with that of the clock, regulating instead of 
disturbing it, and being ilself kept in motion by it, without, 
however, losing any part of its independent rale. Nor was the 
substitution, as originally made and proposed in the HorolO' 
gium, where the a 'i the pallets stands upright, so ob- 

vious or so easily i afterwards appeared in the im- 

proved form givei urn Osdllatoritmi, Trhere tfie 
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arbor lies horizontal^ and the pendulum takes the place of a peiw 
pendictilar balance. Mr Berthoud seems to have founded hi& 
view: of the subject only on a comparison of the latter. The 
sunplioitj, too, of the alteration, is rather a proof of ingenuity^ 
especially when we remember that improvements on clocks and 
pendulums were a favourite theme with the . learned at that 
time. 

Notice respecting PlcUe I. Fig, 5, and 6. These figures are 
intended to represent the rude sketches sent to Huygens from 
BWence, through the medium of his friend Bouillau at JParis, 
and of which complete Jac similes are added to the original 
memoir. Those here given, without pretending to the same 
exactness, are tolerably accurate copies, being reduced to nearly 

g cm: to between one4hird and one^/imrth of the linear dimeu- 
flons.— Translator. 



Aet. YI. — New Inquiries into the Laws which are observed in 
the Distribution of Vegetable Forms. By Baron Alexam^ 
nrt Humboldt *. (Continued from Vol. VI. p.. 289.) 

JLt is with the distribution of organic beings as with all the 
ot}ier phenomena of the phyacal world. In the midst of appa-. 
rent didder, which seems to arise from the influence of a 
multitude of local causes, we discover the immutable laws of 
Nature, as soon as we cast our eyes over a great extent of coun« 
tiy; or employ a mass of facts with which the partial disturb- 
ances mutually agree. I have had the satisfaction to see thia 
work completed by a minute examination made in Germany,, 
England, Italy, and of late in Denmark. One of the great* 
est botanists of our times, and indeed of any age, Mr Bxm 
bert Bfown, has compared each of the numerical results with 
those g^ven by the rich herbaries which he has had the oppor* 
tunity of consulting. Many of the numbers have been rectified^ 
while' the others have beei^ confirmed by an agreement some- 

* This continuation is taken from u Memoir read before the ^cadeniy of 
Sciences on the I9th February 182U 
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what unexpet'led. The mass of i'a<;ts is increased by the very 
desire of invulidatiDg or corroborating the results to which I 
have applied myself. It i"! thus that, in the progress of the phy- 
sical sciences, general ideas, which at first have only been de- 
duced from a small number of facts, compel observers to mtiU 
tiply the partial results, linriched by these materials, profiting 
daily by whatever truth or utility is contained in the most severe 
criticism of my works, I have been enabled to ^ve to the nu- 
merical results of which the table of vegetable forms consists, a 
degree of exactness which I have not till now been able to at- 
tain. It is in the nature of these researches, that we are not able 
to rectify the co-efficients otherwise than progressively, in propor- 
tion as the observations accumulate. I have attended here only 
to the general development of principles. As this kind of bo- 
tanical arithmetic demands more minute discussions of the pro- 
portions of each family of vegetables tc the whole mass of phec^ 
nogamous plants, I liave thrown together these discussions in 
the notes which I have published separately *. 

We may foresee, that the labour which I have bestowed on 
the families of plants, will one day be applied with success to 
most of the classes of vertebral animals. Tlie immense collec- 
tions which are to be seen at Paris, in the Museum of Natural 
Hifltory, show that we are already acqimnted with nearly 56,000 
species of Plants, cryptogamous and phienogamous ; 44,000 Iti- 
tects, 3500 Fishes; TOO Reptiles; 4000 Birds; and 500 speaes 
of Mammalia. Agreeably to the Inquiries which M. Valendennea 
and I have made, there exist in Europe alone nearly 80 Mam- 
malia, 400 Birds, and 30 Reptiles : it follows, that, in this nor- 
thern temperate zone, there are five times as many species of 
Birds as of Mammalia, as there are (in Europe) five bmes as 
many Compositasas AmentaccieandConiferEe; five times as many 
LeguuiioosEe as Orchidete and Euphorbiacese. The beautiful 
coUections lately brought from the Cape of Good Hope by M. 
De Lalande prove, (if we compare them with the works of 
MM. Temminik and Le Vaillant), that in that pari of the sou- 
thern tem[>erate zone, the Mammalia are to the Birds in the 
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pK^rlion of 1 : 4,8. Such an agreeraont between two oppoMtc 
zones is abundantly striking. The Birds, and especially the 
Reptiles, increase towards the equatorial zone in a mucli more 
conaderable degree than the Mammalia. According to the dis- 
co\-eries of M. Cuvier regarding fossil bones, we may be induced 
to believe, that these proportions have not been the same in all 
ages, and that, amid the ancient catastrophes of our planet, a 
much greater number of Mammalia has been lost than of Birds, 
M. Latreille, in an excellent memoir on the Geographical Dis- 
tribution of Insects, has not compared the number of articulated 
anunals with the number of plants, and with that of the diffe- 
rent classes of vertebral animals which inhabit the same cli- 
mates; but be has exhibited, in an interesting manner, a view 
of the increase or diminution of the particular groups of insects, 
in advancing from the pole towards the equator. I pass over 
in ulence the laborious researches of M. IDiger on the Geo- 
graphy of Birds *. The author has discussed die habitation of 
upwards of 8800 species ; but he has contented himself with 
viewing them according to their distribution among the 6ve di- 
nsions of the world, — a method by no means philosophical, and 
altogether improper for investigating the influence of climate 
over the development of organized beings. All the continents, 
with the exception of Europe, extend from tlie temperate to the 
equatorial zone: the laws of Nature cannot, therefore, manifest 
themselves, when we group the phenomena according to divi- 
sions which are arbitrary, and which depend, so to speak, sim- 
ply upon the difference of meridians. It is not my intention to 
push to a greater extent these considerations regarding the nu- 
merical proportions of animals of different classes. I am satis- 
fied with having called the attention of the learned to a branch 
of natural philosophy which has appeared to me very worthy 
rf investigation. We conceive how, in a given space of coun- 
try, the individiuih belonging to different tribes of plants and 
of animals may be numerically limited,-~-hov/, after an obsti- 
uota stru^Ie, and long wavering, a state of equilibrium is esta- 
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WV Baron Humboldt oh the Laws wUkh are olmertvd 
blifibed, whii^b results from the neoessity ut' fotxl, aod the habi- 
tudes of lile ; but the causes wliich have ImiUd the Jbrms, are 
hidden under the impenetrable veil which conceals Irooioiir 
sight all tliat extends from the origin of things to the first d^ 
velopment of orgauic life. 

On exaiuiniDg in detail all that we already know regarding 
the proportion of monocotyledonous to dicotyledonous planta, 
we find that the di^uominator becomes gradually smaller (and 
this with a very great degree of regularity), in proceeding iroai 
the equator toward the tlSd degree of N. Lat. Il inoFeases 
probably anew in regions still more northern, on the coast of 
dreeolond, where the Granunem have betome very rare {CotlgQi 
p. i.). The proportion varies from ^ to ^ iu the different parts 
of tJie tropics. In upwards of StiSO pluent^amuua planU of 
Equinoctial America, found by M. Doupland and myself la 
Sower and in fruit, there wei-e 651 monocotyledones, and d^6 
£ootyledunes: hence the great division of otonocotyledcHiea would 
be^of the phsenogamous plants. According to Mr Brown, the 
proportion is generally in the Old Continent (in India, Equi* 
noctial Africa, and New Holland,) j. 

In the temperate zone, wc find (according to my Prvleg. p. xii. 
and the partial results published by M. Decandolle, Did. des 
Sciences Nat. vol. xviii, p. 594, — 591.) that the monocotyledones 
are to the dicotyledones, 



I is Bftrbary, 

" « ■gypt. • - 
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In Prance, - - . = 1 . *,T 

Gennany, - =1 : 4,0 

Switzerland, - t= 1 1 4,3 

Tlie British Isle", - = 1 : 3,6 

Nonb America, . = 1 ; 4,4 

lln the frigid zone, the proportion is. 

In Lapland, . . = 1 : 8,8 

Iceland,  - = 1 : g.lj 

Ve see, that, from the tropicit to the pole, the relative increase 
oTthe monocotyledones is very regular. As the monocotyledones 
affect moisture, they are more numerous in the British Isles, 
and more rare in id on the dry mountains of Caucasus. 

I have already o t the Alps of Switzerland, up to 

\i)B region of thi the monocotyledones are to the 
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phffinogamauE plants as 1 : 7, while in tlie plains, they are, at 
the ibol of the Alps, as 1 : 4,3, (Prolegomena, p. lii.) 

In the most fertile part of Europe, at the centre of the teni' 
per&te zone, an extent of country of 30,000 square leagues pra- 
duces about 6000 species of plants, of wliith 2200 are aoolyle- 
donoua or cryptogamous, and 3800 plisnogamous. Amun^ 
the Jaat there are nearly 500 ConipoHitEe, 300 Gramineffi, (ex- 
duave of the Cyperaceie and Junce«), H50 Leguminosie, and 
800 Cruciferie ; biit only 70 AmeniaccBe, 50 Euphorbiacese, and 
25 Malvaceie. The great families cimstitute from f to g'g, the 
BiDall ones about ^'g, of the total mans of phtenc^auiou» plants. 
This is, BO to speak, ihe mean state of the vegetation in Europe^ 
in the fertile countries, between 42° and 50° of N. Lat. To 
convince the moat incredulous of the reality oijixed proportions, 
w of the regularity to be observed in Europe in the distribu- 
lias ai forma in a particular zone, I shall here present the pro- 
portions given by two neighbouring countries, France and Ger- 
many. The figures marked in the following Table may be 
regarded as the coefficients of each family ; for, on multiplying 
the number of phsenogamnus plants of the temperate zone of 
Europe by 0.076 or 0.053, the niunber of species which compose 
the families of Graminese or Crucifeise may be found. 
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This agreement in the greater part of the results is the more 
Unking, that the coefficients have been obtained from very un- 
equal masses of plants. In France 3645, in Germany only 
phsnoganious plants have been employed, in order to de- 
the particular proportions of the families. Since the - 
two countries border on each other, the species should in like 
maimer be much the same. The agreement of the results with- 
in limits thus marked (the greater part commonly within J of . 
difference), prove two facts equally remarkable ; \at. That the 
1700 to 1800 species of phsenogamous plants which the French 
catalogue has more than the excellent catalogue of M. Schroder 
employed for Germany, are distributed among the different fa- 
milies almost in the same proportions which we observe among 
the plants common to the two countries : 2rf, That the species 
of Leguminosie, of Cruciferee, and of UmbelliferEB, which Ger- - 
many would appear to possess exclusively, are substituted in 
France by a nearly equal number of species belonging to the 
same families. In general, where the greatest discrepancies are 
observed, they may be attributed to the circumstance, that Ger- 
many is situate more to the north than France is. We know 
^at ilie Cyperaceie and ihe Erieete increase so rapidly towards 
the north pole, that, while in the temperate zone the Cyperaceae 
are j'p, and the Ericese jjj, in the frigid zone there is J of Cy- 
peracea;, and j'j of Ericeae. On the other hand, the propor- 
tions of the Orchideie, of the Malvacea;, and of the Euphor- 
biacese, increase with equal rapidity towards the south. On com- 
paring tlic preceding table with the table of the three zones, 
(the torrid, the temperate, and frigid), we observe the same 
laws. I have added to this comparative table of the vegeta- 
tion of France and Germany the arrows which, in the general 
table, indicate the directions of increase, from the pole to the 
equator, and from the equator to the pole. It is a very re- 
markable circumstance, also, that tlie coefficients of the fa- 
milies do not change so much, if, instead of examining exten- 
wve countries which have from 260O to 3800 species of plueno- 
gamous plants, we confine our researches to an extent of some 
square leagues ; '"'e, to the Flora of Berlin, which, 

according to the <nth, comprehends only 900 spe- 

cies In thai t and, the Leguminoste are ^'g, . 
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(in the whole of France ^'j, in the whole oi' Germany j'j); the 
Oluaucete J, ("m France ^^, in Germany ?,) of the whole mass 
of jrfucDogamous plants- 

Id the same way that the system qfcUmaies of the New Con- 
tinent differs essentially from that of the Old, on account of the 
imeqaal distribution of the heat among the different ports of the 
year, so also the system of agroupment of American plants has 
its peculiar features. It is to the new researches of boiaaical 
arit/i/metic that we owe the knowledge of these contrasts between 
the temperate zones of the two worlds. I have thrown t<^ther 
in the following Table the results of ihe American Flora of 
Pursh and of the French Flora of M. DecandoUe. I have 
added certain coefficients of the European frigid region, in or- 
der to show how much of a boreal citaracter the American tem- 
perate region presents in the five families of Ericeee (and Rho- 
dodendra), Conifers, Amentacese, UmbeUiferse, and Labiatse. 

Temp. Temp, 

America. Pmoce. Lapland. Americn. Ptsdcg, Ltpland. 

Corapoaitte, B I Mftlvacea,  j J j ^ J 5 

GIutn«ceie, 5 .'^ Lsbiate, ' V 1 

Graminea! alone, j'n j'. Ericctt and » 

JunCOT alone, ^ J j j'j Rhododendra, ( 5 B TIT > J 

Cypcraccte alone, ^^ g', tImbellifErffi, ^^ ^.^ ^^ 

CnidferK, j'- _'g Amentace», j'j. ^'^ j'^ 

LegiuniDdSS, ^^ ^>„ Coaifecie, jjy ^^^ j^q 

The differences which are manifested in this table between 
the two continents, bear, not merely upon the five last families, 
which might be called boreal forms, but also upon the Cruciferas, 
the Juncete, and the Cypcraceie, which are equally rare in the 
torrid zone and in die temperate zone of the New Continent. 

It is conceived that the inquiries regarding the numerical 
proportions of vegetable families, will present results much more 
interesting when the Floras of diiferent countries shall be cir- 
nimscribed within more precise geographical limits, and when 
botanists shall attend more particularly to the principles accord- 
ing to which varieties and species ought to be distinguished. 
The catalogues which we see under the vague name of Flora of 
the United States 'of America, comprehend countries placed 
in very different climates, from 18° to 9° of mean temperature. 
Here we have a difference of climate as great as in Europe be- 
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tneep. Calabria and Austria. Wlipn the vegetation of Soutli 
Carolioa, of Pennsylvania, and of New England, shall tie da- 
scribed individually, and with the same degree id exactness, we 
shall notice a regular increase and decrease in the iiumericid pro- 
portions of families from soullulo north. At present, we only 
know the genfral trtfon of these partial proporUons. Many 
countries seem richer in plants, because the botanists have iti- 
cunfoderately ele\'ated varieties to the rank of species. In an- 
other oountrj', the iraveltera often neglect the plants which they 
believe to be the same as tlioseof their own country. But when 
we attend to the great diviaicHis, and when the number of spe> 
ties which we compare is very considerable, our researches ate 
favoured witli liappy compensations. It is thus that the new 
Floras, much wore complete of America and Lapland, published 
by Messrs Pursh and Wahlenberg, have not sensibly ahexed 
the numerical proportions which we tind on confining ourselvo 
to the old Floras of Michaus and Linnseus, (fleW, Jarhb. der 
Pew. b. i. s. 2+.). Whatever may be the corrections which shall 
be made in my work, I am persuaded beforehand, that the more 
that exact observations are accumulated, and the more we look 
beyond the same hemisphere, the same system i^ agroupment, the 
partial variations of the coefficients will be found not to be made 
by sudden starts, but according to invariable laws. It may be 
that the tropical proportion of the Malvaceae is j', or ,»., in- 
stead of ,^j, but it is not the less certain, that tiie Leguminos^ 
and the Malvaceas increase toward the equator, while the Juo- 
cese and the Erice^ increase toward the pole. One may recall 
in doubt the guaniiiUs of the variations, the rapidity of the in- 
crease, but not its direction. 

On comparing the coefficients which belong to the same fa- 
milies, in different ztmes, we find, in the r^idity of the increase, 
contrasts strongly marked. In the Old Continent, the propor- 
tions of the Gramiuese, the Leguminosie, and the Eitphortw- 
ces, change much less from tlie temperate zone to the equator, 
than from the temperate zone to the pole. 

Those who arc accustomed to consider each phenomenon in 
an absolute aiid * unint of view,— who regard the mean 

temperature of ; which are observed in the varia- 

tions of terreslrii >i the proportions between birUia 
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iaidij««tbe, as daring faypodieses, and as vague, theoretical spe- 
culatioas, — will probably look with contempt on the discusugns 
which form the principal object of this memoir. Those, on the 
other haad, who delight to contemplate the mutual concatenation 
of orgaiUHed beings,— who are aware that the numerical reeultE 
correct themselves by the accumulation and the careful investi- 
goiifui of particular f*ctfl,~~will cherish a kind of reseai'di, 
whicb throws hght upon the economy of Nature, — on the con- 
nection which is observed between the cliniales and die form of 
b«ngE,^-on the dialribution of plants and of animals in the 
different regions of our planet. It is only by the numerical 
examination and the comparison of speciee, that we can form a 
correct idea of the state of the ve^tation of a given country 9^ 
of the general influence which the temperature cxerciseG over 
(be frequency of certfun forms, near the equator, in tlie mean 
parallel, and towards the polar circle^-^-of the characteristic fea- 
tures which distinguish, in isotliermal zones, the two Hystems gf 
agroupment of the Old and the New World *. , 



Art. VII. — Notice respecting Roman P Vessels Jmmd in Swi- 
kmd on the Estat-es <^Sir John Hai, Bart. 

i HE two %ure3 Plate II. Fig. 3. and 4. represent vesselB 
found on the estates of Sir John Hay, aX Linton and at Eshiels 
in Tweeddale. 

* Fm the use of such aa hare not mnde descriptive botanj their pirtlcular 
ttadj, and who me jret desirous of itcquiring a knowledge of the investigations whioh 
have been attempted in the difibrent hrsnches of the natural sciences, we nhEll add 
in tUi place the nnmea of some of the moat common pUntt wbich charactedie, ff 
wc maif so speak, the tribes or families which an frequently ihe subject of diacus- 
•km in tliis memoir. (The IrBnatalion of the follDwing a modifed so as to give 
■n English reader an idea of the families). JuBcne (Rushes) ; Cjiperucaffi (Hard or 
Modi Graases, Cotton-GraSB) ; Crami'nccE (Cum, Grassier) ; Comjimita fChati^aa, 
niBtles, Sunflower); Lt^minoia or PajiiiitmacaB (Vetches, Pease, Clover); Jt»- 
tiocee (Rennet, Madder); Euphorbiactx (Bun-spurge, Dogs' Mercury); I-aHalig 
(Mint, Thyme, Rosemaiyx jlfaluiiceiE (Mallows, Hollyhock); Umbeilifcnr {Caitot, 
Bemlock, Chervil, Carraway) ; Cndfeta (Mustard, Crcsseii, Radish, Turnip), 

The great moss of plants which cover the globe is divided by botanists into 
Flt*naga*nu> (those having visible flowerj), and Cryft^gammie or Agamcus (Vrmt, 
Llchtns, Miuhrooms). 
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Both of these were imbedded io the peat; and the amallesl, 
which resembles a modem coffee-pot, is from the last of these 
places. A leg had been broken from it, which was repUiced 
with a new one by the person into whose possession it Bret 
came. It has been ca£t in one piece, and shews that the work- ' 
men were expert in the art of moulding. That it was intended 
for boi^ng some fluid which was to be used hot, is plain enough. 

The other is a common cooking-pot, the very model of our 
own. It is a much ruder piece of casting than the last, but is 
extremely substantia] and weighty, as indeed is the former. It 
is 10 inches high : the coffee-pot is 8, 

Both of tliese vessels are made of the same composition of tin 
and copper as the celts, and other well known instruments of the 
Romans, commonly called Roman Bronze. 

It is probable that they are Roman utensils, as these places 
also tie within the limits which this people occupied when in 
Scotland. The remmns of a station have indeed been traced 

rr to Linton. 
Edinoukgh, April 18SS. 



Aet. \llI.—Some Account of those Manuscripts in' Oreat 

K^riiain, which contain the Greek Text of the Mathematical 
i:6lU-ctvMS of Pappus. By S. P. Rigaud, Esq. M. A. F.H.S. 
Savilian Professor of Geometry, and Professor of Expeiimen-' 
tol Philosophy in the University of Oxford, &c. &c. Com- 
municated by the Author. 
. HE Mathematical Collections originally consisted of eight 
books. Fabricius, indeed, in his Bibliotheca Grteca, seems to 
think that the number might have been greater, but he speaks 
with hesitation, " nam in prasfat. ubi duodecimum hbrum alle- 
gare videtur (pag. 252.), incertum est propter luxata versionis 
verba, an alterius potius scriptorls (Euclidis fortasse) librum 
duodecimum eiementorum intelligat." The passage reterred to 
occurs in the end of \hc preface to the seventli book, and if 
Fabricius had lo Ircek test, as given by Halley in 

in his edition of seclione rationis, he probably 

would have ente: t. Some of the manuscripts 



^Kfmfireelc Tecct qftht Mathi-matlcu! Collcrt'mis o/Pd/ipus. S7 
F read in tbis place » itiivutrn ■ti'Ht rm t«xi'i", and the text was 
most probably the same in the MS. used by Commandine, 
" solertia^mo mathematico," as Meibomius remarks, " Grxcte 
lingute mediocriter perito;" but Halley rejects nth aitogetber, 
aad, if we admit it to be an interpolation, there will remain no 
reason for supposing that Pappus meant to refer to bis own 
work. Ti» rvxf* '^ 'he well kiiowii expression for the Elements 
of Euclid ; Pappus himself talks of £wc?>«^ tw mji^bTH ; the title 
uiuformlj given to each of his own books is mayiyti, and at the 
end of Jos. Scaliger's MS., which is now at Leyden, the whole 

is closed by t*i nrmynym tlajrini T»Ao(- 

Of tlicsc eight books, it is very probable that no entire copy 
is at present in existence : certainly there is none in our own 
country. In the CaiaJogus Librorum MSS., Angliffi et Hiber- 
niasj published at Oxford in 1698, there is mention made of two 
manuscripts in the Saviliau Library in that University. They are 
marked 6550 : 3, and 6556 : 9, the larger numbers referring to the 
general enumeration, and the smaller (ij. and 9.) to that of the 
Savilian Manuscripts. Those have been about 200 years in Ox- 
ford ; for they appear in the ori^nal " Catalogue indented be- 
tweene the Universitye and Sir Henrie Savile, conlayning the 
Dames of such bookes as the said Sir Henrye Havile hath be- 
queathed to the Univeraty, for the use chiefly of the mathema- 
tical readers." This catalogue is signed by Sir H. Savile him- 
self, and there can therefore be no doubt of the manuscripts 
being older at least than 1620. This is indeed a late date, but 
iiatber of the books bears any marks of high antiquity, 

No. 3. is very well written on paper, and tlie ink is clear 
throughout ; the volume is in excellent preservation, and in the 
c«iginal binding. Il conl^ns the Greek test of the 3d, 4th, 5th, 
6th, 7tb and 8th fiooks of the Mathematical Collections, with 
the diagrams for these books, very neatly drawn, after which 
are inserted some works of Theodosius and Autolycus. The 
whole is written undoubtedly by the same hand : each line is re^ 
gular, each page is bounded by an ample margin, and the exlre- 
imties of the writing are as even as if they had been set off with 
a ruler. The titles of the several books, tliose of the leading 
divisions of the work, many of the initial letters, and the num- 
bers of the propositions in the margin, are written with r^ ink. 
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The book is in fWio, the paper is aU of the same texture, 
though the water-marks are not all ihe same : no date, how< 
appears, and there is no notice, in any part of the volume, 
when or by whom it was written ; there is no mcmorandun 
it of any one, to whom it has ever Belonged ; nor are there 
traces of where it was procured by Sir H. Savile. There is 
the same library a volume containing some works of Ptole: 
Theon and Aristides Quintilianus, which is evidently by 

ne transcriber ; and his hand again appears in a copy of St 
plicius's Commentary of the second of Aristotle's books 

leu, but no further light can be collected from any of lh« 
In No. S., many oi' the passages, which were ori^nally deficii 
have been filled up in pencil ; there are bkewise many m( 
randa written in the margin in pencil ; there are some also « 
ink in a smaller hand, which are most numerous in the 
ning of the 4th book. 

No. 9- is not by any means so well written as No. 3. Tl 
mathematical collections occupy the latter part of this volut 
they are entirely written on separate half sheets of foho 
which have afterwards been pasted on guards, in order that tha^' 
might be bound up with the other manuscripts. The hook it 
described in the Catalogus Lihrorum MSS. above mentioned, as 
" Pappi Alexandrini Coll. Math, deest. liber 1. et septlmus et 
initiuni %'" This is copied by Harles in his edition of Bibliofa 
theca Grseca, and he probably had not the means, even if he hm/^ 
suspected the inaccuracy, of correcting it ; but it is extraordinn^ 
that a great tnistake should have been made in tliis description 
The catalogue of the Savilian Library was drawn up for this col- 
lection by Caswell, who published a short treatise on trigonometry 
at the end of Wallis's Algebra, and who became Savilian Professor 
of Astronomy in 1709 ; but he did his work moat incorrectly. 
In the present instance the error is remarkable. If he had oven- 
looked any deficiency, it might easily have been accounted far ^ 
but that he should have gone out of his way to mark a deficiency, 
which never existed, is very extraordinary. The manuscri] 
does not want the seventh book ; neither has that book been 
eertcd at any time subsequent to the formation of the cataJogutf- 
The writing of it agrees exactly with that of the rest of the work-; 
and Wailis in 1688 describes this MS8. as one " qui continel 
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non mntiun Pappi librum tertium cum seqKi'ntibus, sed secua- 
dum etiam, noa qiiidcm integrum, sed ipsius partem non con- 
temnendum," Hallcy likewise sprafioally says, in the prefaee to 
his Gditi<Hi of the Conies, *' angulis Apolldnii libris Pappi Lem- 
mata prsfixa dedimus, e duobus codd. MS9. Savilianis desump- 
ta;" and these lemmata are all in the seventh book, comprisisg 
Prop. ]65~334. of Comniandine's translation. Hallej also pre- 
fixed to his edition of Apollonius de sections rntioniH, the Greek 
text <^ the preface to the seventh book, " pristinee integntati, 
quoad ejus fieri potuit, restitutuni e diiabus codd. MSS. fiiblio- 
theCfe SaviJiame." Now, these tii'o works of Halley were pub- 
lished in 1710 and ] 706, and the date of the catalogue is 1698 j 
if, therefore, we had no other ground of argument, we coidd 
hardly imagine that he would have derived his authority with- 
out any notice, from so recent a manuscript as that of the se- 
venth book must have been, if it had been inserted subsequent 
to Caswell's publication. The several books, however, in No. 9. 
are not arranged in their natural order ; whicli, though not suf- 
liuent to account for the assertion of the defect, may have pre- 
vented the blunder fi-otn being immediately detected. In the 
beginning we have " Pappi Alexandrini mwynv*    ^i"™ " r^mtt 
uti t Mfx* ^"^ iiun^ C the first words of the text are yk; nvrtuc 
■\unHtf ^r iim ii((tTr.>W«s. which IS the middle of the enunciation 
of the 15th proposition ; and then follows the end of the second 
book, aa published by Dr Wallis. The other six books then 
come in the following order, 3, 7, 5, 6, 8, 4, The beginning 
of the Sth book is written on the back of the leaf, which con- 
Iwns the end of the 6th ; it is not therefore improbable that the 
MS. was ori^nally copied from one which wanted the 7tb and 
pofi^bly tlie 4th book, and that these were afterwards supplied 
and misf^aced ; but the whole is clearly of the same age, and 
written by the same persons. After a careful examination, 
there seem really not to be more than four or five ; but their se- 
veral hands are so mixed together, often two, and sometimes 
more, occurring in the same page, that there appears, at first 
sight, to be a larger number. The best of these writers execu- 
ted tbeigreater part ; of his coadjutors one writes •w^Asyuw »•(- 
{«xknAns and, although these blunders are generally corrected, 
and are, for the most part, confined to (he beginning of his work. 
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Mill ihey shew the man not lo have been familiar with Gre^ 
Another, who certainly writes a more practised hand, fills h 
'parts with contractions: these are not only literal but verbal | 
we have O 'or nXia;, A for Tfiyvxi, &c. Sic. ; again, f>{" '^ ^ 
itmxfru is (A«fK, and bj^'c occurs where we can only determin 
from the context whether it is intended for *^iifi.itriit.n or nyutun^i 
What the arrangement was which these scribes made aiiK»l| 
themselves, is not easy to conjecture ; but it seems to have h 
euch, that they might aJl, at least in some parts, have been wc 
vag at the same lime ; for the pages are hardly any of them fuH 
some having more and some less vacant spaces left at the bo£ 
torn of them, and the last lines of the pages are very seldom, i 
ever, complete, although the change to the next page may be U 
the middle of a sentence, or even of a word. AJl this may havj 
been occasioned by the copy's being made to contain exact)] 
what was found on each page of that from which it was taken j 
and as tlie diagrams are in general omitted, this alone, ij 
suppose them to have been annexed to the several proposii 
' in the original, will account for inequalities in the length of t! 
pages in the transcript. The plan of several copying difFbrenl 
parts at the same time, may account for a very ungulai 
sion which occurs in the 4th, 5th. and 8ch books, in which som 
of the pages are divided into two, while the upper and lows 
halves do not make parts of the same passages, neither does tb 
text in the successive pages follow any regular order. 

The volume is put together in a parchment cover, withoi^ 
any boards, and is, upon the whole, in as good condition a 
could be expected ; but the lines generally reach both ways td' 
the edges of the paper, so that letters are sometimes lost c 
ade by the pasting of the leaf on the guard, and, on the othei^ 
by tlie outer margin's being worn. There is no memoranduni 
of the age of the manuscript, nor of the persons who were c 
ployed to copy it. In Sir H. Savile's own catalogue, the Pap 
pus is mentioned by itself, so that the other books were probs 
Wy bound up with it at a subsequent period. There is the foj 
lowing memorandum written against the Pappus: " m. scripii! 
" Argentorati," and as Dr Trail speaks of a MS. in the Strai 
burg Library which is not noticed by Harles, it is possible thaj 
there may be some connection between the books. In the 8 
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and some other pages, there are references to Commandine, 
which appear to be written with the same ink as tlie manusciipt ; 
the difference of Uie Greek character from the Latin, in which 
these references are written, making it imposable to form any 
o|union from the handwriting ; but whether they are or are not 
by the otiginal transcribers, the manuscript is probably not older 
than 1588, when the Latin was tirst published. 

There are no red letters or ornaments of any kind ; the lines 
are uneven, the margins are rugged, the ink is faded in many 
parts, and in others remains much blacker in some words than 
in the rest. There are frequent erasures, from the words having 
in haste been written wrong, and the pen's having been dashed 
through it, which b not the case In No. 3. The text, likewise, 
has been corrected in many other places ; in some instances this 
seems to have been done by die transcriber, who has been men- 
tioned as more accurate than hia associates ; but many altera- 
tions have been made by later hands, particularly in the be^n- 
ning of the 3d book, where the old writing is in some instances 
absolutely effaced by the corrections, and at p. 15. we find " hac- 
tenu& recensuit WallJ^us." 

Halley says, " Grseca Pappi in hisce codicibus saspiuscule 
luxata sunt et depravata." This is not, indeed, peculiar to the 
Oxford MSS.; Dr Triul says, tliat all " which have been ex- 
amined are mutilated, and contain many errors, from the igno^ 
ranee or carelessness of transcribers ;" and he quotes from Dr 

Simson, " non pauca in eo codlce (Farisiensi Kegio sc.) 

vitiata sunt, ut in omnibus fere Pappi propo^tionlbus, et, ut vi- 
detur, in omnibus manuscriptis." Wallis says more specifically 
of the Savilian Manuscripts, " qui elegantiiis scribitur, est inen- 
domor; quique festinantlus et minus eleganter scribitur est 
emendatior ; ex quo alterum fuisse descriptum conjicin.'" Now 
if No. 9- is in some respects more accurate tlian No. 3,, the 
cause must be found in its having been taken from a more cor- 
rect ori^nal, for it certainly is not from the merits of the tran- 
scribers ; and the conjecture of the one's being only a fair copy 
of the other is manifestly erroneous. There are indeed mat^ 
remarkable pcnnts of coincidence ; the same errors, the same re- 
petitions of words and sentences, and the some lacume occur in 
innumerable instances ; but after a complete and careful colla- 
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tioB, I can venture to express a decided conviction of their be- 
ing HidepemWnt uf tadi other. This conclusion is not drawn 
merely from the number of various readings, although it is ao 
very great, aa to be nearly irrecondleable with Watlis's conjec- 
ture ; but there are other and strtaiger arguments. Though 
the lacunse are in general the same, there are some in No. 3. 
which arc filled up in No. 9., and vice versay there are stMoe in 
No. 9. which are filled up in No. 9. ; there are readings in 
No, 9. which are inserted in the margin of No. 3., with irat an- 
nexed to them, which cuutd not be if No. 3. was only written 
out on the authority of No. 9. There are only a few of the dia- 
grams in No. 9. and it is by no means clear that these have not 
been inserted by some one subsequent to the original transcrip- 
tion ; whereas the diagrams are complete in No. S., and it is 
most probable that the text and the figures were written and 
made at the same time. Again, the lines are very uneven and 
trr^ular in No. 9-, and in collating, I have sometimes passed 
over one of them, and not fixed my eye on thai which immedi- 
ately followed what I had been examining ; from the state of the 
writing this was unavoidable, and yet in no one instance was an 
omis^on from such a cause detected in No. 3., whilst, on the 
contrary, my oversight was always corrected by the occasion of 
its being found from the text of that manuscript. Many con- 
tractions, likewise, and words of which the writing is nearly un- 
intelligible in No. 9.1 are only to be made out by reference to 
the analogous passages in No. 3. 

Wallis says, " Ex tribus quos Oxoniae habemus Pappi Alex- 
andrini Codd. MSS. (in Bibliotheca Bodleiana uno et duobus 
in Saviliana), &c. ;" but after repeated and diligent search, no 
other traces can be found of any such manuscript in the Bod- 
leian library. Ncme is mentioned in any of the catalogues, none 
appears to have been known to Dr Edward Bernard, who was 
from 1673 to 1691 Savilian Professor of Astronomy, and was 
equalled by very few men of his time, in an extensive knowledge 
of the Oxford manuscripts. There is in the catalogue of English 
and Irish MSS. a list of some of Bernard's own, which were 
purchased for the , among which ia " Pappi Florile- 

^nm Mathematicu ^i quotes this as a Greek MS.; 

fcul the list, in whid entitled " Libri Grted, cvim 
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xripiia codicibus collati aut a viris doctis illustrati C a')d there 
can be but little doubt of the reference'^ belooging to Beinard^s 
copy of ComBiandine, which is now in the Bodleian, with a 
number of marginal remarks and extracts from the Greek text. 
Bernard, likewise, in hia " Velerum Mathcmaticorum Synop 
us,** cites only the two Saviliati manuscripts of I'appus, and one 
belonging to D. Lescuycr, wlio was a. French g«itleman men- 
tioned by Merscnnus; Halley likewise, who was alsu contempo- 
rary with Wallia, makes no mention of any but the two in the 
Savile Library. But all this, however sti-oiig, is only negative 
evideoce, and Wallis^s expressions are so very precise, tliat they 
can hardly be reconciled with the probability of any mistake. 
There may still be hopes that Uie book has been bound up with 
ollier&i so as to have escaped uotit^. This ts known to have 
happened in many instances, and if it has done so in the present 
case, the researches now going on in the Bodleian, for the for- 
mation of new catalogues, are the most likely means of bringing 
this treasure to light. 

There is in the Savihan Library the Greek of tlie third, and 
of the latter end of the second book, copied ti-om No. ^68 of 
the French Kings's Library. These are written very distinctly 
in a large foreign hand, upon 30 leaves of folio paper, about the 
size of foolscap, and the diagrams, drawn on a whiter and finer 
paper, are watered on to the places to which they belong. What 
the history of tliis transcription may he, and why it was carried 
no farther, we have no clue for discovering. It is not inserted 
in any catalogue, and is found under the same cover of No. 9.» 
with the transcript of the fragment of the Sd book, which Dr 
Wallis hod prepared for the press. This seems suspicious ; af- 
ter finishing his work, it will occur tliat he miglit by nustake 
have put all the MSS. together into the Savile Library, but 
still it is clear that this is not the Bodleian MS. to which he 
(referred. There is no water-mark, from which the age of the 
paper can be collected ; but the colour of the ink, and the appear- 
ance of the whole, is too fresh for its having been as old as the 
time of Wallis ; beaidea (which is more conclu^ve), he says that 
of the three manuscripts, " fragmeotum libri secundi non am 
in unico habetur,^ and that one h undoubtedly the SaviUan 
No. 9. It is clear, therefore, that the Bodleian MS. did not 
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contain any part prior to the 3d book, and tliat it consequently 
cannol have ))een ihat wliich is now under con^deraiion. 



il^F~ 



(To be concluded in next Number.) 



AaT. IX.- — Remarl's on tlie Co/umvar Stntcture of Trap- 
Rocks'. By C. Daubkny, M. D. M. G. S. Cominina- 
cated by the Aullior. 

X HE late M. Faujas St Fond, in his work on the Vivaraifi, 
has given us an interesting account of several uf the Coulies of 
Lava, which, at very early periods, although subsequently to 
the last retiring of the waters, streamed dowu t'runi the then 
existing volcanoes into the valleys situated at their bases. 

The perfect manner in which many of these torrents of lava 
may still be traced from the summit of the mountains, and even 
from the very craters whence they were ejectet!, did not excUe 
in my mind a stronger interest than was caused by observing 
the close analogy which these igneous products often present to 
the basaltic rocks of countries, in which the existence of vol- 
canoes has never hitherto been made out. 

In following the track of these streams from their apparent 
sources, we are struck with the increasing solidity which they 
assume in the course of their descent, so that as we approach 
the valley which constitutes the limit of their progresaon, they 
lose by degrees the porous texture Ihat originally belonged to 
them, and put on the character of a compact, and often colum- 
nar form of basalt. 

' The inferences, with respect to the igneous origin of the latter 
class of roclts, from the analogous appearances presented by 
Ihege volcanic products, are of the same description, and subject 
tathe same limitations with those I have attempted to deduce 
ia !^ paper published in the Edinburgh Journal, from my ob- 
Bcrvalions in Auvergne ; but on the columnar form which this 
hrra BQ often exhibits, where it occupies the lowest part of the 
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talley "niiich bounds its ptogress, I intctid to trouble the Society 
with a few remarks. 

It is oki the aboVe fact, indeed^ that M. Fdujos has founded 
dn iqiinion as to the cause of the prismatic arrangement which 
basaltic rocks exhiint ; for, as in the narrow and steep defiles 
<)f the Yivarais^ the bottom of the valleys is usually occupied 
l^ a running stream^ he conceives that the columnar structure 
deVd<>ped in the lava in these situations, arises from the sudden 
dongdation producied among the particles of the liquified mass, 
by fallmg into water, and seems disposed to extend the same 
hypothesis to basaltic rocks in gener^. This theory^ however, 
i^ipeani not only quite untenable as applied to basaltic rocks in 
general, but even very questionable when confined to the case 
we are at present coiiridering. Sudden congelation, so far 
from b^g favourable, as M. Faujas supposes, to a regular ar- 
ftmgement among the particles of matter, proves, so far as we 
know, almost destructive of it. 

Without entering, howevc^j into the merits of this theory, 
which I conceive will find but few supporters, it will be sufii- 
dent for my present purpose to remark, that the columnar struc- 
ture of the lava found in the b<5ttora of the valleys in the Vi- 
vtods, must hmve been exposed by some process subsequent to 
its original formation, for the bed of the existing rivulet, which 
exhibits so many beautiful examples of columnar basalt, ap- 
ipeai^s in every case that I hav6 seeil, to have been scooped out 
subsequently to the flowing of the lava * ; for the latter must 
have blocked up the course of the original stream, if any such 
existed at that period, as appears from the fact of the lava ex- 

* The abrupt face which the beds of' the rivulets present oft either side, com- 
piled with th^ more gradual slope of the valley a.bove, seeing to afford a beautifiil 
illiisCFatlon of the diflbt«nce between the effect produced by streams now existing, 
and by the retiring of a body of waters considerable enough to cover the who/e 
Iblee of the coitntry. Oii this account, the Vivarais should be visited by tbosef who 
fed interested in the theory that has beeh so much insisted upon, with respect to 
the origin of a gteat proportion of ottf piiesent valleys from the Mosaic Deltig^, or 
at least ftom. the action of a body of waters equally considerable. Possibly, too, 
an aconite examination of the depth of lava cut through in theaie histances by 
the existing streams, might lead to sonle inferences as to the age at which the 
lavas must themselves have flowed. 

VOL. VII. H^O, 13. JULY 182^. E 
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leading to a con^tierable height on tiie upposite side uf the 
valley frotn that whence it was derived. 

Instead, therefore, of conceiving tliat water caused a regular 
arrangement " among the particles of the lava, in conaequenee 
of the suddenness with which it cooled them, does not the pre- 
^iit case lead iis to the supposition, that the natural structure 
of the stone lias been in this, and probably in other instances, 
developed by the continued action of tlie stream, which, in die 
course of ages, has cut itself a passage through ihe resisting 
materials of the rock. 

Do we not indeed generally observe the most beautiful ex- 
amples of columnar trap in rocks, which are either at present 
exposed to the action of water, or which may, without violence, 
be supposed to have been formerly in that predicament? 

It is somewhat rare, I believe, to meet with any well marked 
instance of columnar trap in the interior of a mine ■{■ ; and if 
the occurrence of these pillars high up on the mdes of inland 
valleys be brought forwartl us an exception, it should be recol- 
lected, tliat these very valleys have probably been themselves 
foi-med by the agency of water. 

At the same time, I am far from contending that the struc- 
ture which we observe in basalt is uniformly attributable to the 
above caose ; or, in other words, that the arrangement natural 

• I have caicTullf avoided Ihc use of the word " cryital," wUh reference to 
tliE aUucture exiatlag in trap-rocks, becaust I am awaie tbat tlie term might be 
DbJGCled la, Ds being, striclly speaking, ina|)|>licablc lo these columnar concrelians, 
lii which there is neither a definite number of plunes, nor planes meeting al de- 
tecnunalc angles. At the aume time, when we connidei the many polnls of ana- 
logy, it may not he too rnah to aaBomB, thai Ihe formation of crystals in ample, 
and of distinct concretions in ampmad mincrale, Iwlh probably ilepcnd opna the 
same ultimate law of matter. Thus, Counl Bournon, in his " TrailS dc ChaiUL 
coibonatej," p. IBS., considers the Gliroua aud lamellated structure uf that mine- 
ral a kind of irregular crjFBtaUisalion. 

f Professor Buckland, to whom I shewed this paragraph, referred me to 3d. 
Faujus St Fund's description of the Quarries at Nidermennig, near Bonn, da as 
iiiatance of columnar lava at a concideiable depth U'low the earth's surface- I 
have since been at the spot myself, atul found Ihc columns extremely inc^lar, as 
indeed may be seen in M ' plate, in the .Innofei du Mwi, vol. i. Their 

appearance, indeed, is st hat of the baBoIl of the Vivaraia or the 

^^ant's Causeway, that y to bear upon the question, so far as 

g£ resprcta the latter. 
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to the rock lias in aH uases been so concealed ns to require m 
be devdoped by mechanical causes •. 

As in the case iA a simple mineral, the crystalline structure 
fffubebly always exists, ulthough more oonimonly it may be ob- 
iierved by the subsequent dcpositiou of other matter ; su may 
vifi suppose that the materials of which basalt is composed al- 
ways affect a peculiar structure, notwithstanding the amorphous 
diameter which it so often presents : and, on tlie other hznA, it 
woald be aa absurd to suppose that this structure was unifomily 
concefijed, until made apparent by the denuding action of wat«-, 
JH to contend that (here was do such thing as u crystal of qiiartK 
or febpar, until the angles of the originally shapeless mass were 
exposed by the operation of some extraneous cause. 

Yet that, in many instances in which the columnar structure 
wtu concealed in the manner above descril»ed, it may since have 
beea developed by the agency of water, appears to me probable 
a priori, from considering that the amorphous portions of a 
rock are generally of *n hardness inferior to those in which a 
regular arrangement is visible, and that it is therefore natural 
that the former should be first affected by mechanical abrasion ; 
m confirmation of which idea, I may mention the following 
facts, observed by myself during my excursion in Auvergne. 

The i*ock, at the foot of which the town of Mtu-et, depart- 
ment of Contal, is situated, exhibits, on the side which over- 
looks the houses, some remarkably regular ba^tJc columns, 
which, towards the summit, are vertical, but, as they descend, 

' Some curious expeilments have been publialied by Mr Daniel in ttie Journiil 
«f Uie Itojal InatJtatlDn, on the manner in which the ciyalalhne structure of mine- 
nUs m^ be developed even in amorphous niBsaes by the action of odds, wdter, 
and othei' aubstoncos, which posBcss a chemical affioity for them. 

Buch ciperimenis eeem to afTorJ considerable coolirraation lo the views 1 have 
beie ofibied, in proving that a crystalline structure eufts in mure mineral sub- 
(Unco, although frequenti}' concealed bj an upRlling of other matter, and Ibat 
wtien this is ibe case, the latter, being of a looser texture, is firat acird upon, Ibus 
CBudng Ibe crystalline arnuigcment underneath lo be gradually developed. Tt 
irifi not then be considered improbable, that Ihia process of diaseclion [if I may 
«0 express mysell), which, in the cajeu mentioned bJ Mr Daniel, appears to have 
been carried on in our laboratories, should sometimes take place on a grander scale 
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appear to be bent in conlbrniity to the slope of the hiU. Tbe 
curve nhicli they describe still increasing, they beunne by de- 
grees quite liorizontal, so that the terminal planet only (^ the 
prisms jut out from the side of the rock. Now, it is curious, 
that, ill the latter instance, the interstices between the columnv 
aif generally iiUed up by a ajiecies of trap niucli looser in ^ts 
texture than that of wbicli the columns arc themselves compos- 
ed, tlie want of con^stency in tlie stone appearing to iiicresde in 
proportion as it recedes front the prismatic purliun of the rock. 

In this case, therefore, we seem to have an instance of a rock, 
the distinct concretions of which are obscured by an uptiUing 
(if I may be allowed the expression) of matter possessiiig in- 
ferior hardness and looser consistency * ; that in such cases the 
abrading action of water would be competent tu efiect the re- 
moval of these softer portions, and the consequent exposure of 
the structure underneath It, will, I think, appear from the fol- 
lowing circumstance, observed in the course of my travels 
through the same part of France, which furnished me with tbe 
fact I have just been mentioning. 

At the village of Prentigarde, about half a league from *' Xtcs 
Bains de Mont Dor," a well known watering-place in the de>- 
partment of the Puy de Dome, the trachytic or porphyry for- 
matloD, of which I have given a detailed account in my Memoir 
on Auvergiie, Is seen surmounted by a basalt of a very compact 
character. A good section of the two rocks is exhibited at 
what is called the Cascade du Quereuil, where a small moun- 
t^n torrent is precipitated down a perpcnihcular escarpment, to 
the depth of perliaps 50 feet. 

Now, it is curious, that although the basalt on either side is 
wholly araoi-phous, being divided only by irregular fissures in- 
to imperfect quadrangular masses; yet that, where it lies in 

* 1 did nut otiBerve any of Ihis friable Lrap njling up Ibe anglei between tliaae 
columns nbich approaclied la a vertical position. Under these circumBtances, 
thej migbt have been freely ciposed lo the denuding action of water at some for- 
mer period. The cojumnsr atiucture ia therefore here fully dereloped ; but where 
t^he cDlamas have, by tome singular convulsion of nature, or the operation of tome 
^»nknotrp cause, been ren- intal, the ainorphoUB porljons filling up the 

j^lersliceB between the co me measure protected IVom thv ■fflHl 

^f the elements, and then main. 
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immedtate contact with the falling rivulet, it exhibits some well- 
wastied columns. 

It seems clear, then, that in this instance at least, the tun- 
tinaed action of water had developed the natural structure of 
the rock ; for, if these columnar concretions existed there ori- 
ginally, why are they limited to that portion of the rock whitli 
has been washed by the torrent ; or if itiey depend merely on a 
pecuKar condition of its component parts, how comes it, that the 
basalt should have all at once undergone such an alteration, as 
caused it to lose its regularity of form, and that at the very 
poml fit which it ceased to be affected by the action of water ? 

There seems, therefore, little ground for doubling that the 
columnar form of the basalt baa, in the present instance, been 
developed in the manner above mentioned ; and the same expla- 
nation will, I conceive, apply to the lava of tlie Vivarais descri- 
bed in a former part of this paper, and perhaps to certain basalts 
exhibiting the same structure. To what extent, however, this 
hypothesis is to be received, or how far it may be regarded as 
accounting in general for the manner in which the internal 
structure of these rocks has been developed, is a question which 
t fredy leave open for others to decide upon, satisfied witli 
having shewn that the views in which I have indulged, are, to 
a cert^n length at least, not wholly hypothetical. 

Maqd. Coll. Oxfobd, \ 
April 1822. J 



Art. X. — Analysis lyf Tuiaiag, or the fVhUc Copper of 
China. Uy Andhew Fvfe, M. D. Lecturer on Chemistry-, 
Edinburgh. 

V EHY different statements have l«en given of the composition 
and origin of Tulenag, used by the Chinese in the formation 
of many of their metallic ulenails. 

According to Keir, it is a white alloy of copper, zinc, and 
iron, which is very liard and tough, but at the same time mal- 
leable, and taking on a line [>olish. An' inferior sort of it, ac- 
ceding to the same author, is more of the colour of brass. 
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De Guigne, on the contrary, states, that ite propenks, cspe- 
<3tily that of imparting lo copper a white colour, and render- 
U)git le^s liable to acquire verdigris on its surface, prove that 
it, does not contain zinc. According to him, it is an aUoy of 
xam, lead and bismnth. 

.^gestroem, i:i the Sloekliolm Memdrs, »ates, that tlie Pak- 
i^Qt^, or White Copper of China, is composed of copper, oickel 
orobc, the last of which amounts to seven-sixteenths of the 
whole, and the proportions of the two first are to each other as 
5 to 7. 

Dr Howison of Lanarkshire was so fortunate, when in China, 
as to procure a hasin and ewer of Cliinese or white copper, a 
part of which he sent me for analysis. From the experiments 
I have performed on it, I find the composition to be different 
^m what is stated by the above named chemists, its component 
parts b«ng Copper, Zinc, Nickel, and Iron ; the last of which, 
however, is but in small quantity 

The basin in the possesion of Dr ilowison ia of a whitish 
colour, approaching to that of silver, and is very sonorous. 
When held in one hand, and struck with the fingers of the 
other, the sound is distinctly heard at the distance of an English 
mile. It is also highly polished, and does not seem to be ea^y 
tarnished. The piece that was sent me 1 found was malleable 
at a natural temperature, and at a red heat ; bat when heated 
to whiteness, it was quite brittle, breaking with the slightest 
blow of a hammer. By great caution, it was rolled into thin 
plates, and was drawn into wire, of about the thickness of a 
fine needle. When fused in contact with the atmospheric air, 
it oxidated, and burned with a whitish flame, in Uie same way 
as zinc does. Its spedfic gravity at 50° was 8,43S. 

Five gTiuns of it were subjected to analysis, with the view of 
ascertaining the proportion of its ingredients ; the result was, 
Ceppa, - £.02 Or in the 100 Parts, 40.4 
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The method wl in jn-cparing white cop]>er, is 

not known in lhi» (i it seems to be the general 
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opinion thai it is procured by the reduction of an ore, containing 
the ingrcdienls of which it is composed. In a letter I received 
from Dr Howison, he mentions, that Dr Dinwiddle, who ac- 
companied Lord Macartney lo China, shewed him, when at 
Crfcutm, several speinmens of the ore trom which he was told 
the white copper was procured, and which he obtained at Pekin. 
The basin in the possession of Dr Howison cost in China about 
one-foiinh of its weight in silver ; and the exportation of utensils 
of this alloy is prohibited. These circumstances also render pro. 
bable the opnion, ihal the white copper is obtained by the reduc- 
Uon of a metallic ore, for in China labour is cheap, and the metale 
composing it are said to be found in great abundance. 



AitT. "KJ.-^ Account of a Jdap of ihe Tarout Slian Territory. 
By FnANcis Hamilton, M. D. F. R. S. Lond. & Edin. and 
V.A. S. L. & li). Cominumcated hy ihe Author. 

IhIS Miqi (See Plate III.) I procured at Ava from Uic same 
slave who gave me the General Map publishedinNo. IV.of this 
Journal. In the account given of that map (p. S69.)) I have 
mentioned some circumstances respecting this territory ; and, in 
pacucular, that this countiy, by the Mranmas called Tarout 
Shan, or Siam of the Chinese, is tke Chiva of the Modern Uni- 
versalHittory,iyo\.v'u.^.^%y Siuce I wrote that account, Ihave 
observed, that this country is mentioned in the Edinburgh Ga- 
rxtteer by the name Laklho. It is true, that Laktho is there 
said lo be situate l)etween Tumiuin Laos and the North of 
China, an error so palpable lliat it is surprising how it could 
escape the ctanpilcr ; for if situate between Tunqujn and 
Laos, it must have the south of China as its northern bounda- 
ry, OS the slave represents in thia map. 

No hint is given in the Edinburgh Ga:uMecr from what 
Kources tlie compiler derived his infbrraalioii concerning Lak- 
lho ; but the state of the countiv, when the authors which he 
follows wrote, (probably some of the early Portugese), would 
appear lo have been much woiue liian was represented to me at 
Ava ; for in ijic Gazetteer JI is stilled, that " (he population is 
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dispersed in small and rude uommunities governed by hereditary 
chiefB, who earry on an almost perpetual war willi each other;"" 
luit when I was at Ava (1795), the government was sai^ to be 
vested in one chief, who, although tributary to the Mrauma 
sovereign, and lionoured by Iwm with only the title of Zabua, 
seemed to enjoy consideiabic power, aa his attendance at the 
Court of Ava to do homage was not insisted od, as was done 
with the Zabuaa of Upper and Lower Laos ; and it was ac- 
knowledged, that, like the Princes of Ava, sobs of the monarch, 
he was entitled to have tJie gilded umbrella. From the accom- 
panying map also it «vould appear, that including the cafutal, 
his dominions contained twelve cities (Main), each the seat of a 
governor, and its territory is stated to extend fi^ra three to 
twelve days' journey in different directions from the capital. Its, 
smallest extent from thence was towards the north and cast, be- 
tween N. W. and S. E., in which directions the most remote 
places are not more than five days journey fhjm the capital. 
Towards the south and west, some places are ten, eleven and 
twelve journeys distant from the same. 

It is evident, that the places in the map are not laid down by 
any scale suited to their respective distances ; for Banmuc, ele- 
ven days' journey from tlie capital, stands no farther from thenct 
than Main Zin, a town distant only five days' journey. On the 
whole, it is evident, that the capital should have been placed 
farther towards the N. E. making the territory extend less than 
it apparently docs towards China and Tunquin, and farther to- 
wards Upper anil Lower Laqs. In fact I consider, tliat by far 
the greater part of this territory occupies the space on Mr Ar- 
rowsmith's map of Asia on die banks of the Lesien Eian, a 
great part of which is there represented as within the boundary 
of China, but as desert and without towns. There is in this 
part, even w itliin the boimdary of China, besides a large part in 
Tun((iiin, an empty space east from the Miekhaun River of 
about 150 German miles from N. W. to S. E., and of about 
100 miles from N. E. to S. W., and in this space I con»der 
that the greater part of the Tarout Shan territory is placed, 
-it-hich will account f m Chinese (Taroul) being applied 

JO it, ;'s a l:Tr;:e pr the boundary which the Chi- 

nese choose to affix This entirely agrees with 
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the present map, whkli represents the Chinese empire (Taroup 
l*ri) as extending all along its northern and eastern boundary ; 
while Kio Pri or Tunquin comes in to the S. E. 

In the Gazetteer, Lakthu is said to contain no con»derable 
or navigable river; and, although I have placed it along the 
banks of the Lesien Eian, which has a course of at least 300 
miles in length, yet in all probability it is not navigable, 
as it is only denominated a Kian, the same word no doubt 
with tlie Khiaun of the Mranmas, which tmphes a small 
river, that is not navigable, unless it be during the perio. 
dical rains, when every ditch is swollen, so as to convey boats 
or canoes. In the map, indeed, this river is not called Le»en, 
no doubt its Chinese name, but is called Main Ilmainkhiaun, 
iir perhaps rather Main Ma, from its passing a city of the latter 
name before it reaches the capital, from whence it proceeds to 
Tunquin. 

Between the general map of the Mranma empire and this 
particular map of tlic Tarout Shan, although both drawn by the 
Eome person, there is an essential difference. In the general 
map, the country of the Tarout Shan is represented as extend- 
ing to the bank of the Mnzkhaun River, while in tlie map now 
under consideration, a large space intervenes between that great 
river and the western boundary of the country represented. 
Perhaps it may be thought a siif^cient excuse for this, that in 
a general map, on a small scale, much accuracy was not required ; 
and the draughtsman, therefore, contented himself with deli- 
iKStiog the countries of the Tarout Slian and Lowa Shan, as 
separated merely by the Ma'khaim River ; but when he came 
to delineate these countries on a larger scale, more accuracy be- 
came necessary, and he then delineated only the countries aclu- 
ally under the authority of the two tributaiy princes, while he 
reserved from each a large portion, at that time placed under 
the great Mranma officer stationed at Main Khain, to overawe 
Jie tributaries. Main Khain is situate on the west side of the 
Mffikhaun, and no donbt the largest portion of the territory 
granted to this Mranma general was on that side of the river ; 
hut from what is represented in the map now imder considera- 
tion, I think it highly proljable that his grant extended also a 
considerable way beynnd ils eastern hank. 
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^ The extensive territory occupied by independent Lowa orLaw»j 

■ntioned in my account of the general map (No. IV. p. S69t 

this Journal), aa placed at the sources of the river of Si«»$.' 

Id, frcmi thiE map, appear to extend across the MfekhauI^> 

to occupy a spac© there on the N. W. frontier of the Ta*j 

It Shan, reaching almost to the bank of the Lcsien or maia 

lain River. These Lowas are no doubt part of those ruda' 

;b, that, uoder the name Lolo, have retiuned a kind of iiid» 

peodencc in the province of Yunan, notwithstanding the lon^' 

continued exertions of tiie Chinese empire. 

Along the southern frontier of tlie Tarout Shan, exteni^a^ 
from Cluna all tlie way between the Tarout Shan on one hand( 
and Tunquin and the Ltenzeeii Shan or X^iwcr Laos on ths 
other, this map places another branch of the wild Lawaa^ 
wtiidi occupies a territory ten days journey in extent from north 
to south. This extent can only be considered as so wide in aamd 
parts. Between Tunquin and the Taniut Shan it must be nar-> 
row ; but towards the Lasnzaen Shan there is ample room jbe 
the extent mentioned. The village at the Customhouse (Kssi 
Rua), in that direction is mentioned in this map as ten daja 
journey from the ca[Htal, while in a map of the L^nzeen Shan 
in my possession, Main Laun, the town of that country farthest 
up the Maskhaun, is stated to be seven days' journey from San.^ 
dapuri the capital of Lower Laos ; but in another map in rajj' 
possession, the whole distance between Sandapuri and Kiaia- ' 
rotingri, the capital of tlie Tarout Shan, is a month's journey^"' 
,ving thirteen days' journey between these extreme tow'ns, ant) 
18 aifording ample room for the wild Lawas, even su[>poein9 
Ilivation to extend a considerable way beyond Main Laim 
and the Custom-house, as it probably docs. Concerning thew 
liOwaB 1 have already given it as my opinion, (No. IV. p. S68. of 
tUs Journal), that they arc the aborigines of all the country noi 
ijned by the nations comprehended by the Mranmas under 
name o( Shan, and who of course occupiEd originally by &D 
greater part of India beyond the Ganges, as well as of Yo* 
This territory around the Tarout Shan, l)oth on the north 
Bouth, seems, b i l>e the largest spiice where they 

;jie!tain independence {Universal Jilstory, vol. vUj 

p. 436.) of Siampa, ir tribe, haie been long tii^r 
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bMtary to Cocliin China, and Uieir sea-coast at least is occupiod 
l:9r«t>l(HueG from the latter country. It is probable, when the 
aadiors followed by the Edinburgh Gazetteer wrote their ac- 
count of the Laktho, that the whole country now occupied by 
the Tarout Shan was occupied by tbese Lowa, who Hve in a 
<«ate dmilar to what these authors describe as that of the Lak- 
tho. A colony of civilized Shan, probably the Kio lo TunqaiD, 
havu^ uDce. settled among the Lowas or Lolos, has civilized a 
cranderable portion, and founded Eiainroungri and its depen- 
dencies. 

The name of the Tarout Shan capital was written in the 
Mr^ioaa character by the relation to the secretary of state, 
whom I have already mentioned, (No. VII. p. 76. of this Jour- 
nal). According to his orthi^p^phy it should be Kioinroungrii 
and this I look upon as the best authority ; but others call it 
Ki^iungbari and Kseuiunghari, whicli hmk more different in 
writiag than tliey appear when pronounced, the R by die Mran- 
CDOS being generally softened in pronunciation to I or Y. 



Art. 'SS\.—'Gedogical Remarks on the Rock ^ Gibraltar and 
the ad/acimt Country. By Mr John Baikd *. 

J.. HE Rock of Gibraltar ia a huge insulated mass of hmestoue, 
surrounded on three sides by the sea, and on the fourth by a 
k)W sandy tract of land called the Neutral Ground, by which it 
is connected with the continent of Spain. It is probable, I 
tliiok, that this low neck of land, which in general rises but a 
iev; fcet above the level of the bay. has at one time been cover- 
ed by the sea, leaving the Hock of Gibraltar an abrupt rocky 
idand mass a few miles from the mmn land of Spain. 

The nortli and east fides of this rock present an almost .per- 
pendicular steepness from top to bottom. The west side slopes 
at about an average angle of 45". The soutli end or siile of tlic 
rock is at first quil« perpendicular, and then falls gradually 
down towards Eitropa Point. The town is luiill near the fiiot 

• Itcsd before Ihe Wernsrian -VBCural Iliston' Socicly. 
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of ihe west side of the rock. The length of ihc rock from N. 
to S, may l>e nbout 2J miles; its breadth from W. to E. from 
half a mile to above a mile ; and its height about 1000 feet 
above the level of the sea. Tiie top of tlie rock is a long nar- 
row ridge, running N. and S., the weatade sloping down to the 
town and bay ; the east side, from its rugged, perpendicular 
front, almost inducing the opinion, ibal Gibraltar Rock, as it 
now exists, is only the half of a large hill, tlie east side of which, 
in some great convulsion of nature, has been torn asunder frtnn 
the other, and precipitated into the Mediterranean. 

The \-iew from the top of tlie Rock of Gibraltar, the Mount 
Calpe of old, in a clear day, is most magnificent. To the east, 
the Mediterranean stretcbea out before us as far as the eye can 
reach ; and on either side its lofty shores, the mountainous coast 
of Africa on the one hand, and, on the other, the more beauti- 
ful perhaps, but scarcely leas hilly coast of Europe, both gra- 
dually receding from each other, to ibrm, as it were, a broader 
liasin for the Mediterranean ; the village of St Roche, to the 
north, beautifuUy situate on the top of a gently sloping hill ; 
the Bay of Gibraltar, and town of Algeniras to the west, and 
to the south the sister pillar, the lofty Mount Abyla, and her 
neighbouring mountains. 

The Rock of Gibraltar is composed of limestone, of which 
there are two principal varieties, one, forming the great mass of 
the hill, hard, 6ne-grained, with a splintery or concboidal frac- 
ture, possessing considerable lustre, and generally of a light- 
grey colour, sometimes also dark, sometimes nearly white, and 
in one part of the hill, where it is quarried as a marble, occur- 
ring beautifully variegated. This limestone is stratified, and 
near tlie top of the hill, as is well seen, the strata run from near- 
ly N,E, to S.W., and incluiing to the S.W. at an angle of GCf 
or 70°, The otiier principal variety is a conglomerate or brec- 
ciated limestone, formed of the debris of the former, connected 
by a red calcareous basis, and wrapping round the other central 
mass. This conglomerate variety ai)pcar8 to be still forming on 
t-he hill. Besides these, there occur Iwo beds of a flinty slate 
*-ock, both very mue ' "nd one of iJieni containing n«- 

^-:3ieroiis round and a '' limestone. These beds ap-t 
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pearetl tu he LOuUuned in the older solid limestone, and to run 
in sirala conformable to it. 

Ample oppOTtunitieti are alforded tu gratify every wish of tlie 
geolo^st, ill ascertaining the sirutlure of the hill, by vi»ting tlie 
extensive excavations in vai-iuus parts oi the rotk, which have 
been formed for the purpose of sti-engthening this great and im- 
portant forlrcss. At die foot of the hill, the sole rock visible is 
the conglomerate limestone, which occurs in great abundance, 
and ibrming small hilis. The imbedded masses are often of a 
very large siae. The basis is a red, coarKe, calcareous cement, 
or a calcareous tulf, more or less hard, and often intermixed 
with round concretions of calcareous sinter. At the loot of the 
hill the rock is often almost entirely composed of tliis calcareous 
tuff. Aa we ascend the hill, this conglomerate rock decreasen 
in quantity, the imbedded masses become smaller, and the con- 
necting basis less abundant, n)oie compact, finer, and of a light- 
er colour. The imbedded masses, which are of every shape, 
are undoubtedly broken portions of the solid limestone nucleus. 
When we have ascended above two-thirds of the hill, ihis eoii' 
gtomemtc encrusts the interior mass to the depth only of a few 
inclies, and a httle higher up almost entirely disappears, when 
the solid limestone forms the whole upper part of the hill. 

That such is llie structure of Gibraltar Rock, a. central mass 
of old and sohd limestone, covered to various depths by a new- 
ly formed conglomerate, such as has been described, appears, 
froro the examination of those parts of the hill through which 
roads have been cut in the roik, of those lung nrcites cut 
through bolli the conglomerate and solid limestone, and in par- 
ticular of diose amazing excavations, as they are called, planted 
with caunon, olten running to a great extent, and parallel to the 
exterior surface of the hill, from which they extend into the 
rock from 20 to 50 feet, cutting in various places through the 
conglomerate into the solid moss. Partly owing to the darkness 
in tliese long arches, and from other circumstances, I seldom 
could discover any well defined hue of separation, between tlie 
solid and conglomerate limestones, though such a separation 
certainly exists The imbedded masses of the conglomerate, 
however, the nearer they approached the solid rojk, lay clo;iCr 
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togetlier, the intersliceB only between them b«ng filled with tlie 

tufaceoiis basi^. 

That this conglomerate limestone is a mticli later formation 
than the interior mass, appears from the well-known and inter- 
esting fact of bones and teeth of large quadrupeds haiTng been 
discovered imbedded in it. 

The solid limestone, from the occurrence of beds of flinty 
slate in it, would appear to be a transition, or a very old secftfi- 
dary limestone, and it is estretnely improbable, that oi^pnic re- 
mains of animals, so high in the scale of being, should be found 
in it, or in any rock contemporaneous with it. I have seen 
some of these petrified boiiea of large animals, and they were 
always imbedded in the con^merale rock. Shells also occur 
in it, but always land-shells, and similar to the common species 
on the hill. These shells often are not at all altered. Some 
parts of this conglomerate are certainly of later formation than 
other parts, and I have no doubt that though slowly, its (orina- 
tion is daily going on. 

There is a considerable depth of soil on stime paris of the 
hUl, in particular near its foot. It is a red, calcareous" kind of 
stnl, formed in a great measure from the mouldering of the 
calc-tuff ; and appears to be very productive. 

It is highly improbable, I think, that this ealc-tofP basis has 
been deposited over the debris of the solid rock, from water . 
which at any former period stood over the hill. Though I 
do not recollect that springs are very numerous on (he hill, 
yet I thijik that it is far more probable that this calc-tufl' 
has been deposited from such springs, as is usual with this 
substance in other situations, or from water percolating through 
the sides of the hill, and supplied, if necessary, from some great 
central reservoir, which I believe is not at all an uncommon cir- 
cumstance in limestone rocks. The calc-tuff thus formed, and 
enclosing the debris of the solid hmestone with animal renuuns 
of various kinds, explun the structure and nature of this rock 
and its petrifactions. It is probable, therefore, that petrifactions 
of animals of the latest formation, or even of man himself, may 
be discovered in t 't rocks. 

Numerous cav e hmestone, the sides, roofs, 

and floors of wh ith a thick coating of calc- 
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^nKr, with numerous stalactites fiDiii llie rout', and thick, mas- 
sive pillars, as usual in caves of this kind. Many caves for- 
merly existed, which are now entirely itllcd with calc-sinter 
and calc-tuil'. Few ol' these cavt-s are large. St Micliael's 
Cave, about 800 feet above the level of the] sea, wliicli is the 
largest and be^it known, i» about 100 feet in length, 40 in 
breadlh, and 40 or 50 in height. The stalactites arc short and 
thick, aiid generally of a brown calc-slnler, which is heavier 
and harder than the othei- varieties. At the farther extremity 
of this cave are many deep hollows ; in some of these I found 
parts of the skeletons of goats, which had no doubt ftdleti iuto 
these pits, and b^ng unable to escape, had tiii^re pei'islicd. 
Bones and skeletons may in this way be of\en found in these 
caves, encrusted and petrified by the calc-sinter. Below this 
upper cave occurs another smaller cave, but more beautiful, 
into which you descend by rope-ladders by one of these deep 
hollows. Many amusing fables relate to tJiis cave. Hinidreds 
of small caves occur in tlie rock, genei'ally I think situate in 
the eongloinerate, and filled in part with calc-smter and calc- 
tuff. St Michael's cave, however, occurs in the solid limestone. 
Some of thfise caves present most pietures(:[ue and magnificent 
appearances. The calc-sinter of these caves, and the calc-tuff 
of the conglomerate hmestone appear to have a uinilar forma- 
tion ; tiic tuS' \n assodated with the «ntcr in the caves, the ^n- 
ter is associated with the tulf in the rock : if the one, therefore, 
is gradually forming, so is the other ; if the one is formed by 
percolation of watei' through the rock, which holds the calcaie- 
oas matter in solutiou, so is die other ; and thus the (bmuuion (^ 
the one is connected with, and illustriUes the fbrmatiun of the 
otlia. 

To the N.E. of the Rock of Gibr^tar, about 15 miles on the 
tdiwefi of the Mediterranean, rises a very lofty range, called the 
Aplusara Mountains, steep, massive, and bare. 1 did not exa- 
Buue these hills, but tliey are probably a ccmtinuation of the 
limestone of Gibraltar. The neutral ground which coimects 
Gibraltar with Spain is 9 or 3 miles in length, beyond which 
the country rises into round, sloping hills. The rocks, to 
the distance of 10 or 12 miles to the N. W. of Gibraltar, are 
various kinds of limestone, coarser than the limestone of the 
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Bock, and resting upou it. They are stiali^ed, the strata run- 
ning N, E. and S. W. nearly. At the foot of a range of pretty 
high hills, behind, or rather N.N. W. of Algeziras, and 10 
miles N. W. from Gibraltar, I found some masses of a large 
granular red and wliite sandstone, very like the old red sand- 
stone. These masses increased in number as I ascended the 
hills 1 but as I did not proceed to the lop, I did not discoTer 
the rock in situ. 

From the ciicumstaiice of the plague raging in difierent parts 
of Spain, at no great distance from Gibraltar, at the time of my 
visit to this place, no person was allowed to be absent from Gib- 
raltar longer than 24 hours, a time loo short to admit of an ac- 
curate or extensive examination of this part of the country. 
Eoi^iBunoH, ) 
May 1822. i 



Abt. XIII.— itwi of the Steam-Boats plying on the River 
Clyde in 1822. In a Letter from Jamks Smith, Esq. 

KF. R. S. E. to Dr Bbewstee. 
I My Dear Sib, 
L.GREEABI.Y to your desire, I send you a list of the steam- 
vessels at present plying upon the River Clyde. The whole of 
them, except the Liverpool boats, sail from Glasgow to the 
ports specified in the 2d column ; the Liverpool boats go no 
farther up the river than Greenock, The 3d column contains 
the number of horse-power of the engines ; the 4th column the 
tonnage, from which the space occupied by the machinery is 
deducted ; and the last column contains the tonnage, calculated 
in the same manner as other ships. The boats which ply be- 
tween Glasgow and Greenock generally make two, and frequent- 
ly three trips a day ; and hitherto not a single passenger has lost 
his life, either from sea-risk, or the nature of the machinery- 
1 am, my Dear Sir, yours always, 

Ja'. Smith, 
jordanhili.. 
Utk May 182 
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Liverpool, 


120 


160 


240 


Migestk, 


do. 


140 


239 


345 


Chy of Glasgow, 


• do. , 


120 








do. 












£dip0e. 


Bdfiwt, 


60 






Britannia, 


Campbelton, 


32 


69 


109 


Aigyle, 


do. 


26 


66 


78 


Highlander, 


Lodi Sunart, 


24 






Comet, " 


Port William, 


SO 


29 




Highland Chieftain, 


Stranraer, 


16 


37 


65 


ln?erazy Castle, 


Inverary, 


40 


71 


112 


Rothaay Castle, 


do. 


30 


61 


95 


Towart) 


do. 


50 






Neptune, 


Rothsay, 


20 


58 


82 


Highland Lad, 


Lochgoil-heed, 


12 


34 


51 


Pingal, 


do. 


16 


52 


67 


Port-Glasgow, 


Hdensbui^h, 


16 


55 


84 


Greenock, 


do. 


10 


38 


52 


Caledonia, 


do. 


30 


57 




Waterioo, 


do. 


20 


58 


90 


Glasgow, 


Largs, 


16 


43 


64 


Albion, 


do. 


20 


63 


94 


Laigs, 


do. 


35 






Dnnbarton, 


Dunbarton, 


16 






Marion, 


Loch Lomond, 


20 




57 


FoBtboy, 


Greenock, 


20 


54 




Gonrock, 


do. 


14 


45 


65 


Marqnis of Bute, 


do. 


14 


36 


53 


Bobert Burns, 


do. 


20 


48 


- 68 


Oacn-, 


do. 


12 


37 


51 


Trusty, 


Goods, 


10 


59 


88 


Industry, 


do. 


10 


55 


79 


Dispatch, 


do. 


10 


58 


83 


Active, 


do. 


10 


59 


83 ' 


Sampson, 


Towing-vessel, 


40 


\^ 




Hercules, 


do. 


60 
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Art. XIV, — Descriptions r^two new Genera of 

By Mr David Dqs, Curator of llie Laniberliai] Herbu- 



J\. SPECIES iMilougiiig t(i one vA' ttie new genera now to be 
described, has been published long ago by Roxburgh -|-, un- 
der the name of IncnrviUea parasitiat. It ia surprinag thai 
so acute an observer should have referred his plant to Incar- 
viUea, a genus with which it Bcartclv agrees in one angle point. 
The genus in question, which I propose to call Tricficsporum, 
is remarkable for the singular structure of its capsule and seeds. 
The capsule is a span or even a foot long, cnsiform, compressed, 
4-celled, 2-vaIved ; when ripe, the valves separate from «ich 
other, along thar whole length : the septum finally bursts, al 
the mar^n, continuing, however, always firmly fixed «t its 
middle ; the sides then become erect, and embrace each other. 
The seeds are very numerous, oblong, cylindrical, and rough, 
with, minute warts; emitting at ih^ base one and apex two 
very fong silky hairn. These hairs arc consequently so nume- 
rous, that they completely cover the seeds, as in plants of the 
Order Asclepiadea. Lysionotux, the other genus, agrees in many 
respects with TrklMsporum, but differs in the two-celkd valves 
of the capsule bursting at the suture on the back ; the seeds being 
smooth, and attenuated at both ends into a caudiform ct^llary 
appendage; and in having a S-kaved calyx, and also in habit. 
The genus Diilj/mocnrpus of Wallicli comes very near, both In 
habit and structure, to Z^yff*<mo(u* ; but is advantageously dis- 
tinguished from it, by its smooth ovate seeds, destitute of any 
appendage, and by its mnnophyllous fi-toothed calyx. These 
three genera form a small family of plants, lu which the name 
of Didifmocarpea may lie given. They ditter essentially from 
the Bignonietcea, as limited by Mr Brown, Co which they are 
nearly related, in having a ample clavate stigma, penduloue, 
minute, ovate or cybndrica], frequently appendaged seeds ; in 
the structure of their capsule, and form of their embryo. The 
plants which compo?" ■'•''■ little family, are all natives of N^wul 
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and the EbM Indies, and are tnostlydwarfish Iiefbaceous perennial 
plants. The genus Chir^ofJiAr Francis Ifemiltoh, whiiih in- 
cludes the Didt/mocarpu8 spectosa and bifldia of Wallich, has a 
5-parted caljrx, and a bifid stignia. They are small herbaceous 
perennials, with simple stems; opposite serrated or crenated 
leaves, and solitiiiy peduncled, axillary flowers. Their fruit, 
fa0iinever;imd consequ^tly the ^tnicture of their seeds, is un- 
known* to ine; but their habit^and having W divided stigma, 
¥wul4 -iodine me to place theih among the ScrophuIarince,.ra^ 
ther than .in' this- order. — I shall now proceed to give descrip- 
tmis of Triehosporutnstnd LynOfUOtus^ bh well as the character 
of tbe family to which they belong. 
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Nat. Ord, DIDYMOCARPEiE. 

Cdbfx campanulatus, 5-fidus ran us 5-phyllus, sequalis. 

Corolla basi tubulosa, supeme ampliata, campanulata : Ihnhus 
5-lobu8, sub-bilabiatus : hbis rotundatis, in sestivatione im- 
bncaus. 

Siamina 4 didynama, quorum 2 in Didymocarpp sterilia : Jila^ 
' nUfiia glabra, capillaria, fomicata : antherce ovales v, oblongse, 
nudae, biloculares, per paria parallelo-adnatse, in Tricliospoi'o 
apice tantum conniventes. 

IHs^ilum 1 : germen ensiforme : stylus filiformis : stigma sim- 
plex, clavatum saspius excavatum, subinfuhdibuliforme. 

Capsula ohquosa, compressa, bivalvis, 4-locularis, dissqnm^nto 
duplici, membranaceo: valvis primo discedentibus : hctdis 
usque gemmatis tardius ad commissuras dorsales v^ mar^- 
nales dehiscentibus; 

Sennna oo rainuta, pendula, ovata v. cylindracea, nuda aut ra- 
rius in caudam brevem, capillarem utrinque desinentia v. pilos 
long^issimos emittentia, glabra rarissime scabra : ctlbumsn nul- 
lum. 

Embryo minutus, teres, inversus : cotyledones oblongi embryone 
plus duplo breviores : radicula superior, cylindracea. 

Herbffi perennnes, terrestresj acavles rariis caulescentes v. fru- 
tices parasitidf foliis oppositis integerrimis coriaceis giabris :- 
in herbis, folia plerumque radicalia^ cordatay crenata v, ser- 
rata, hirsiita, in caulescentes terna. Flores tmbelhii^ pur- 
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rroxei v. ri^ri ; m herbis, umbellar dwhotonia, boat Jn- 
r et involucello d^hyllo munila- 
TRICHOSPORUM *. 
Incaevill£A species, Roxburgh. 
Calyx campoDuktus, S-Mus, ebracteatus : aegmmtis tequali- 
bus. Corolla tubulosa, incurva, basi angustata, superne am- 
pliata: we obljquo, 6-lobo: labia pterumque rolundatis, Bub- 
squalibus in sestivatione imbriciitiB. Stamina i, long^ exserta, 
fertilia, @ quorum parum breviora : JUamenta capUlaria, foo-ni- 
cata, glabra: antkerce ovales v. oblongee, nudce, biloculares, ob- 
tusse V. subocutffi, basi fissBe, apice per paria coiiiiiventes, interne 
post detuscentiam lamellaUe, PistiUum 1 rectum ; germen com- 
pressum, ensiforme, sensim desinens in stylum filiformem ; atig- 
ma simples, clavatum disco excavate infundibular!, ore integer- 
rimo. Capsula siliquieformis, compressa, (palmaris pedalisve), 
pendula, ensiformis, acuminata, bivalvis, 4-locularis dissepimeDto 
dupiid : valvis planis per totam lon^tudinem primo discedenti- 
tibus, extus Isevibus intus lacunoso-rugosis : septa tenuia, papy- 
racea, per medium arctissime affixa, demiim ad oras dehiscen- 
tio, postmodo lateribus inflexo-^ppruximatis. Semina oo ob- 
longo-cjlindracea pendula, ad septa imbricatim affixa, pa|n]liB 
ntinutiBsiRus scabra, ad baseos 1 apices S pUos longissimos te- 
nuissimos scricos emittentia, inter quos occulta. 

Frutices parasitici. Caules simplices, teretes, gevictdati, 
glabri, secus truncoa arborum in more Epidendrorum scandtint 
et ad geniados fibras dmplices subsolitarias s/epiis cnascuntur. 
Folia oppoaita, pettolata, lanceolata, acuminata, camom, mte- 
gerrima, glabra. Flores terminaUs umbcUati. Pedicelli brews, 
unifloH basi unibradeolati. Corollte rubra, extus pilosiejigvTa 
Jeri omnind Digitalis. Tola calo diversa. est Incarvillea Jitas. 
cut calyx trihracteatus, antlierie bihhie, stigma bilameUatuvh 
capsula bivalvis bilocularis, dissepimentum simplex valvia op- . 
positum, semtna^^na, stiborbiculata jnembrand latiusctUd cinc- 
ta; caulis erectus raiaosus lierbaceus, foliia laciniato-pifmaiig 

" Numed TViViojpi <»;»(, laiV ; and rwif*, sted, oa account 
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ramisque altertm, floribus lark eptcatis, in characteribus ommno 
cum Bigrumiaceis convenit, inter quas rccte ordinanda, tamen 
hatntu discrepat quod ma^ ad Scrophularinas referrens ab his 
defectu albuminis differt. 

1. T. grandifloTTtm, foUis elongato-lanceolatis acuminads ener- 
vus, umbeltd multiflora, laciniis calycinis ovalis, corollee lobis 
omnibus rututidatis suba?qualibus, stylo exKFto. 

Incarvillea parasitica, Roxh. Coromand. I. 291- 
Crescit stepra arbores Montlum pTopi Sylhet, Indian Orienta- 
iis.— FPo/Zicft. h^. 

2. T. parviflorum, foiiis ellipticis aeuminatis nervosis, lunbelU 
paudflorfi, ladniis calycinis linearibus, coroUse lobis superiori- 
btis brevioribus acutiusculis, stylo iucluso. 

Crescit secus Iruncoa arborum in montosis Nepaliie inferioria. 
WaRkh. h^. 

Species k prscedente distinctissinia ; floribus triplo minoribus, 
laciniis calycis linearibus, lobls corollse 2 supenoribus multo brc- 
vioribus acuUusculis, foiiis duplo latioribus brevioribusque ner- 
vosis. 

These two species, although perfectly distinct, have been sent 
in the recent collections from India indiscr'uninately under the 
name of Innarvillea parasitica, Rosb. Both species are para- 
nticBl shrubs, with showy flowers, resembling in habit some spe- 
cies of Lorantkus. The flowers of T. grandiflorum are not in- 
r to those oi Digitaiia purpurea. 

LYSIONOTUS • 
[ncarvilLe.e ap. Wallkk. 

CaUj-t S-phyllua : _/ofio/w sequalibus. CoroUa 

Stamina I^stiUum 1 : germm ensiforrae, baa at- 

tenuatum, desinens in stylum filiformem : stigina amplex, clava- 
lura ; diKO escavato ore integerrimo. Capsida siliquosa, com- 
press (triuncialis) pediceUala, stylo perastcntc acuminata, 
tnvalvis, 4-locutaris : dinsepimeniwm duplex, membranaceuni : 
vtJfou medium discedentibus : locvlis usque gemmatis, demiim e 

* The name is derived rrom ^vn;, Wf, teparatiim, (fi'iinluCian ; and Wrs; 
kbW, the back ; ftom the celle ot Ihe cspsiile bureling al the back. 
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NUtura dorsaJi dissilientibus, e\Uu lanihiig, lotus lacnnoss, 
NeminiferiH. Sevihia 03 oblongo-cvluKlracf'^ pendula, Ixvia 
utnuque inciMulaiii seliiannenaJpsa duplo exuedfaiteni ^ntiea- 
lia. 

Herba jjerenttis, terrestrin. Riidix fepem, cranaitie jmvna 
anaerhiie^ inpertte lignom mrtite^^vA tfcta, J^ris cfipiUaT^ms 
plumosis niimerosis instructa. Caulis crectus, pcdmaria, a/lin- 
lindraceus, ^aiier, Imtis, sulKornosug. Folia tema, ovafo-lan- 
ceolaiUf acuminata, coricKea, serrata, petiolata, utringue glabra, 
vii'itMa, reiicvJat'im venosa. P»^lioli hrevlssimi, xemitereteii, 
^abri, supra caiialiculati. Umlwlla: 5 — YO-fhra:, pedunctdala, 
Pedimculi erecti,filifbrmes gtabri, 3 — ^pdlicarea, terni, parHtn 
infra apicem cajiiis sili axillares sivtulanies. Pedicelli teretes, 
glabri, baai involucellis duohus aubrolundo-ovatia muniti, sapi^ 
simpUceXi niali, \J(ori rari^ divlsi medio bibracteolati, in Di- 
dymocarpo proicirno calyx campaimlaiiis S-dentatus, scjnina 
ovata nvda non appmdlcidata. 

serrata, 

•ii^in Nepalii. Wall-kfi. V- 

tn the Lainbcrtiaii Ht'rbariuiii ik a single specimen of this 
plant, lately sent by Dr Wallich, the indefatigable sitperiaten- 
dant of the Calcutta Botanic Garden, with the name t^carviUett 
species attached to it. The specimen, otherwise very ,perfcct,. is 
without Bowers; but from the great affinity it bears to Didjf- 
mocarpus, it is very probable that it agrees also with it in tfae 
form of its flowers, as well as in the disposition and figure of its 
anthers •. 



 Since the {lublicAlion of my little paper on AtiododndTtHi, &<< in (fie PkO. 
Jtium, (vol. vL p- 47fl) & friend haa pointed auX to me, that the unian oT the ^riua 
Atalat <eicluding Aiatea jtroaiTnbimi) with RkcdodeHdraa, has b«n long a^ pro- 
posed bf It. A. SHliabuiy, Esq' in hia observations on Rkadalendn/n thytanlkum, in 
Ihclate periodical work enlilled " PHradieus Londinciiais." I take this opportuniiy 
or mentioning, that the following iraproveniBnlB ^md coneclionp maj he made on 
I ho character oT Jthadadendrm : P. 49. for " bnsi hirema." read " iKpliw Iwal lifr- 
.suln." After " S-vali'is," irmeri " (in It nriaren 1 0-locularid, lO.valvi*)," Tiir 
" apicc dehisceoB," teat" dehisccns." The columellfl Fhould have been 

 columella, nreo VO-angula)." 
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XV, — Notice of' a specks i)f, Ctinnibali.<mi, pracliseii in 
the interior of Sumatra, togrDter with smw pa,rtii-uUirs rela- 
tive to the Cvitoms rif'thf Inhabitanls, and the jtroduceofthe 
Country about Tapanooly, imhidiiig t}i£ Camp/tor Tre£. 
ComtDHtiicatcd iti a Letter from Iticllit*, 

" "'V'Connibaliam, and Customs oftfie Botias. 

As the Helen is still in company, I sit down to fultil my pro- 
Ttaae of an account of Tappanocly, and the Battas who inhabit 
ihe interior of that part of Sumatra. They liad been slated t* 
be cannibals, and we were cunoiis to ascertiun the fact, and 
learn something of so pecuUar a state of society. Wc therefore 
assembled some of the moat intelligent chiefs, whom ive examin- 
ed at length respecting all thm' usages and cuatoms, and obtain- 
ed tbe most ample and indii^table information on every pcnnt. 
The history of these people is so extraordinary and peculiar, 
that I should not have credited it on any evidence less than that 
whid] we received, and which I sliould almost fear to commu- 
nicate, were I less convinced of its absolute correctness. 

That they are cannibak is placed beyond a doubt ; but the 
circumstances and manner in which it is practiced, are, I believe, 
unexampled in the history of the human race. The eating of 
men is not merely practised in war, as in some other savage 
countries, but is the punishment solemnly and deliberately 
awarded by their laws for certain capital crimes. Five cases 
sre enumerated in which the eating of offenders is ordained, of 
which the first, and, in dieir ideas the greatest, is adultery. The 
sentence is passed in full council by the assembled chiefs, and is 
publicly carried into effect three days after, when the whole 
neighbourhood is assembled. The victim is tied up, with his 
hands extended, and the injured parly is asked what part he 
chooees ; he perhaps desires the ears ; they ai-e instantly cut off, 
and he deliberately eats them, either raw, with limes and pepper, 
or dressed, as he pleases. Every person present then cuts off and 
eats what part he likes i and after all are satisfied, the chief enemy 
cuts off the head, and carries it home, to suspend it in triumph 
on the top of his house. Thus the culprit is literally eaten alive, 

n SfM-iely, ISlh Ma.v 18!*. 
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and with a coolness and deliberation, that I beheve to be abso- 
lutely unparalleled. You will have difficulty, I know, io be- 
lieving this, but I tell it you plainly, according to the infonna- 
tion we received from the people themselves, who seemed to 
think very little of it. Such severities of punishment muBt of 
coiu-se operate to make a crime of rare occurrence ; and another 
check to its frequency is, that the injured party may, if he 
pleases, commute the punishment for a pecuniary compensation, 
which avarice often tempts them to do. In short, it seems to be 
like Shylock's pound of flesh, an atonement the parly aggrieved 
has a right to, and which he may dispense with if he pleasts. 

The Battas are evidently of Hindoo origin, and these customs 
aflbrd another example of the -mild spirit of that reli^on, which 
denounces damnation on the slayer of a cow or an ant, yet 
makes its sport of human life, and of every aflection in our na- 
ture. Formerly it was their practice to eat their parents, when 
they became too old to be useful, but they say that latterly it 
has been abandoned. Now, you will of course suppose, that 
these people are in the lowest state of barbarism to which natHre 
can be reduced ; but, strange inconsistency I it is quite the re- 
verse, and they have even many noble and estimable qualities. 

In point of veracity and sense of honour, they are as much 
superior to the Bengalees, as we are to Imth. Their deport- 
ment and behaviour is manly and independent. In some tilings 
their notions are carried to a most extravagant length : a man, 
for instance, must not marry a woman of his own tribe, but 
must seek a wife in some other tribe, that acknowledges different 
ancestors. The breach of this rule is punishable with eating. 
This is carrying the idea of consanguinity much farther than 
we do. [f two men quarrel, and their difference cannot be ac- 
commodated by mediation, they go to war ; but before com- 
- mencing operations, they must pubhcly proclaim the war in the 
fairs, that the otlier may have proper warning. If a man should 
kill another without this public proclamation of hostility, he 
would be sentenced to be eaten ; but after it, such an act is Ic^al. 
Even then, however, being only a private quarrel, he is not per- 
mitted to eat his i nnrh be may kill him. Il is only on 
great occasions, w nation goes to war, that eating 
enemies is permitl i, it is a point of honour, that 
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BO vioknce or treachery be committed : a man who Carries his 
miuket to th^ fair, sticks a green branch in the muzzle of it^ in 
pmcf of peaceable intentions. 

The Battas have a written cliaracter peculiar to them- 
nlves, and books on various subjects : we have got an account 
of five or nx. The country in the interior is populous, and 
weD culdvlitedi Imd farther, abounds in gold. Camphor and 
Bayamm are the wild products of their forests^* and are pro- 
cured in no other part of the world. Thus, few counttries siir- 
pus it in natural riches. The people in the interior have an 
aversion to the sight of the sea, thinking it the abode of evil 
wpAtA ; and the inhabitants of the coast are in consequence df 
duB an inferior race. They acknowledge one Supreme Grod, and 
diiee inferior divinities. Their names shew them to be of Hindoo 
origin, as well as the title of their greatest chief, Sa Singa 
Mdha Rqfahf which is pure Sanscrit. 

So extraordinary a people would require to be better known, 
and we shall probably sooner or later make an expedition into 
their country. This will be very practicable, as the chief of 
BaroQS, one of our friends, has lately married the daughter of a 
Batta Chief. I should have mentioned that women are ex- 
cluded from their human feasts. Who knows but we may yet 
cirilisfie and recl^m these people ; I think they have sterling 
good qualities that would make it worth while. At all events I 
should like to get among them, and have ocular proof of their 
customs ; it may be we shall yet be present at a human feast. 
We told the chiefs we were anxious to partake, and asked them 
what were the epicurean morsels. They laughed, but said the 
palms of the hands, and soles of the feet, were the pieces most 
prized. 

2k Account of the Camphor-tree of Sumatra. 
The Harbour of Tappanooly is a most noble and extensive 
one. The hills come down to its edge, and are clothed with 
luxuriant forests of Camphor, &c. One settlement is on a very 
small island in the middle of it, most romantically situated, 
where there is a small fort, two or three houses for the Re^dent 
and his assistants, and a small bazar of perhaps three or four 
hundred people. The population around is very scanty, and 
their villages are situated in the hollow of the hills, where they 
lie hid till you come close upon them. 



90 Accounl i^ihe Camphor Tree of' Sumatra. 

The Cajnpkar trees are the monarcha of the forest, l»iiig oft 
teu a hundred feel perpendicular to the first hranch ; and they 
are as straight as masts. We ordered one to he cul down, and 
got a little camphor in it. The camphor is found in concrete 
masses, in cracks and hollows id the heart of the tree. Very 
little of il finds its way to Europe; it chiefly goes to China, 
where it bears a price about thirty times that of the China 
camphor, wliich is the article we use. The latter is the produce 
of the Laurus Campltora, obtained by boiling ; the former of 
an imperfectly known genus, called by Gacrtner, who only saw 
the fruil, Pt/robalanops, and is the natural product of the tree. 
It is not exactly known what occasions its enormous value in 
China, 3000 dollars a pecul of 133 lbs. It has been BuppoGcd 
that it was mixed with their own camphor, and sold again in 
that adulterated state; but the difference of price renders tins 
improbable. T rather suspect that tlie Chinese, whose e[ncu- 
riam ia very extraordinary and different from ours, use it in 
some way or other for culinary purposes. Besides the camphor, 
the tree yields an oil which is very powerful. It only flowers 
once in four or five years, and was not in flower when I was 
there. I got, however, specimens last year. I scrambled over 
several of the hills during the two days we remained at Tappa- 
hooly, and got some new plants. • • • • Here tliere is in fiact 
a field new and untrodden by the foot of science, a harvest re- 
served for me to reap ; and it, shall not he neglected, for 1 have 
every advantage and opportunity. * • * • 
Indiana, off Natuali., \ 
29/A February 1820. i 



AttT. XVI. — -Remarks mi. the Lams Patrasitiaui or Jrctw 
 Gull; and on the Larus Ris.ia w Kittiwake; with an Accotml 
nfihe Greenland- KiUiwake ; — and (wi the Colymbm GryUe*. 
By Lawrence Epmondston, Esq, Zetland. 

1 HE nialerials of a system of /oology, established on a broad 
iind permanent fou- nav he expected \o be chiefly de- 

rived from the coll if individuals describing the 

• Rrad before (he Wc >tl l«th M117 1882. 
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species of llieir respective countries; and had the value of tliis 
principle been sufficiently appreciated, much erroneous, though 
iBgeiuous, speculation might have been precluded. Influenced 
by ihis impreasico), I have occasionally had the honour of sub- 
miUii^ ti) Uie Society observations on some species of birds, of 
which the history and distinctions seemed not sufficiently ascer- 
laioed ; and, on the preseitt occaNiun, I shall take the hberty <kF 
again trespassing, with Mmilar views, on its attention. 

Although I am not aware of the circumstance, it is possible 
dial some of the following remarks may have been anticipated 
by other ornithologists; but us they have been derived frMi 
long and personal observation of the birds to which they relate, 
in theif native ^tuations, and originally ({uite independently of 
books or museums, they may have their use, should this consist 
only in confirming the views of abler naturalists ; for facts are 
sometimes more valuable in their confirmation than discovery. 
1. Larus Parasitieiis, or Arctic Gtdl. 
The first species I shall notice is the Larus parasiticus, or 
Arctic GuU, regarding which much diveraty of ojnnion has 
existed ; some authors considering the white-breasted Arctic 
gull as a species distinct from the brown, while others maint^ 
it, with equal confidence, to be the male, the latter being the 
female, — that, therefore, the difference is merely that of sex. 
This opinion, however, I have unequivocally proved to be er- 
roneous, by careful dissection. Of four of the white-breasted 
birds, which I opened in Zetland, in the month of August IbsI, 
one was most clearly ajemale full of eggs, the others were males ; 
of an equal numlier of the brown individuals, all were distinctly 
males ; and before this period I had met with several females in 
the same plumage. Their difference, ihen, as depending on sex, 
is disposed of. It must therefore be considered as connected 
either with difference of species, or progressive changes of plum- 
age of the same species, for it Is too general and regular to be 
referred to mere variety. 

In the size, general appearance, form, modes of life, habits 
of migration, and anatomical structure, these two birds perfect- 
ly coincide ; and this agreement has not, I believe, been mate- 
rially denied, even by those who conlen<l for their distinction. 
In what, then, can they differ, except in plumage i" Yet I 
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fancy it will not be assumed, ihal tJiis alone is suHicient to esla- 
btish accurate distinctions, in opposition to the other circutn- 
atances which I have enumerated, in which they thoroughly 
correspond. But if it shall be found that even this distinction 
is nugatory— if the two birds shall occur in characters of plum- 
age insen^bly passing into each other, then, I apprehend, we 
should have sufficient evidence of the accuracy of the opinion 
which I am disposed to maintain, That they are the same spe- 
cies, differing only in age ; the while-breasted Arctic guU being 
the species in its adult dress, the brown individual the same in 
the young and imperfect state. In this opinion I am happy to 
find I am supported by the authority of Montagu, whose in- 
dustry and zeal have so much contributed to elucidate British 
ornithology. 

I have procured speciuiais of the Arctic gull, in shades of 
plumage intermediate between its young, usually called the 
Black-toed Gull, and the perfect white-breasted adult bird; 
some of the former passing into the characters of the brown 
bird, and these again acquiring the adult appearance. 

They breed in the same situations, and promiscuously ; and 
single pairs, sometimes of two brawn, or two white-breasted 
ones, or bf a brown and white, with their neat and eggs, are 
often found on one separate hiU, so far removed from other 
haunts, more numerously occujned by their species, as to render 
this proof little subject to suspicion. This remark of their pro- 
miscuous pairing will also be strikingly confirmed by traverang 
the heaths where they are most frequent But this liabit, 
though strongly corroborating the opinion I am supporting, is" 
not essential to its establishment ; even the opposite fact might 
very naturally be reconciled to its accuracy, A more indirect 
objection may perhaps occur, from the generally correct ana- 
logy of the other gulls, which are not observed to breed till 
they have attained to permanent and perfect plumage. It wiU 
be remembered, however, that this bird, and the Skua gull, arc 
so strikingly distinct in ihe'u- general aspect, and in many of 
tlieir habits from the gull tribe, that they have been very pro- 
perly formed, by later is, into a separate genus {Leslrii) ; 
^^d hence this appai ' jes not apply. 

If they are scpan hould naliu-ally expect to 
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r find some difference in iheir young, but no variety have I ever 
' met with, farther than what is casually found to affect the young 
of any one well ascertained species of bird, some individuals 
being of darker, others of lighter shades of plumage. 
On a heathy hill, in the Island of Unst, Zetland, which has 
I bng been a favourite resort of the Arctic gull, and where I 
remember, some years ago, to have seen more than fifty pair, 
I did not, last year, find above five. They have been observed 
to be gradually decreasing in number, from the hill being con- 
stantly exposed to the depredations of idlers in quest of their 
nests. The few that remained were all white-breasted, with one 
I brown individual only. And this would seem another presump- 
don for the opinion, that the brown is merely the Arctic gull in 
imperfect plumage, — for, from hardly any of the young bdng 
reared on thi^ spot, and from the general fact, which I conceive 
nearly established, that certain families of migratory birds, and 
thrar descendants, regularly occupy certain situations, I should 
conclude, that, in this instance, only some of the old stock could 
have been able to remain. 

During the breeding season, this species confines itself mostly 
to the heaths, feeding chiefly on the insects that frequent the 
marshes. Occasionally a straggler dashes along the shores, to 
ihe terror and annoyance of the Terns and lesser gulls. The 
kittiwake seems peculiarly the victim of its persecution ; but in- 
deed hardly any birds of its size are secure from the attacks of 
this aquatic hawk : when stimulated by hunger, it hesitates not to 
assault and harass them, to compel tJiem to disgorge tlieir food. 
I once witnessed a very animated and amusing chace of this 
kind, when the game was the common wild pigeon. This bird, 
which displays great agility and rapidity of flight, the Artie 
gull seemed as easily to overtake, as had a hawk been pursuing 
a heron. In the celerity of its flight, and the precision with 
which it hit its object, it far surpassed any hawk, and for which 
the terrified pigeon seemed to take it. 

The joint of the wing projecting so as to form a kind of spine, 
its rapidity of flight, muscular energy, and bold diB]>osilton, 
must render it a very formidable opponent. It is not easily do- 
mesticated, unless taken very young, although so bold and fami- 
liar in its native state. 
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The voiu; is very gimibr to that of the kitliwake, but stronger, 
Bod nut so well defiiwd. Both these ^cies follow neatly the 
same periods oi migration, and, I sujjptffie, \'isit the same lati- 
tudes. It is cunuus, howtver, that while some of the young of 
the kittiwake remdn thraugliout the winter in Zetland, I knuu- 
of no instance where an individual of the Arctic gull has been 
met with there during that season. That singular instinct, which 
seems to eondcmn it to dc[>end ibr its chief supply of food on 
the superior industry ordextetity of other birds, irresistibly im- 
pelhng it to follow the main body of those caterers tor its sub- 
Bist^ncc, in tlinr great periodical migrations. 

^Ku, S. Larus Hissa, or KiUiwdke. 

^^KfbtUbs multitudes of the Lants rissa^ or Kittiieaki:^ that an- 
nually arrive in Zetland to breed, large tlocks are ob-'^ervisl to 
keep apart from those which repair to the usual haunts for in- 
cubation, resting on the water, or on low rocks ; and, from their 
not breeding, are lermed, in the dialect of the country, Yeeld 
Kittiwakes. This singular fact in their history has been stated 
by Dr Edmondston, in his " View of the Zetland Islands," but 
I am notconscious that any explanation has yet been oftered of Ti. 
I regret that indisposition prevented me last season from pro- 
curing any specimens for dissection,' since I suspect those VeeSl 
Kittiwakes to be merely the young of the first year, whidi, al- 
though attained to perfect plumage, have not yet acquired the 
faculty of propagation, Of all the individuals of this spedes 
which arc met with in Zetland during the summer, I have never 
observed one that is not in the adult plumage; and it seems 
more reasonable to suppose, that so large a number have not 
attained the power of continuing their species, than that the)' 
have lost it ; or that they are all of one ses. 

If this opinion be correct, it will establish a fact, which it may 
be useful to keep in view in ornithological distinctions, but to 
which sufficient attention has not always been paid, that although 
a bird may be arrived at mature plumage, it does not necessari- 
ly follow that, in other respects, it is perfect. 

I suspect this gene may apply to the three more fami- 

jiarly known species and the Lesser black-baoked, 

^^nd the Herring G le summer, when the her- 
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■, in their passage syulliward, swarm on ihe coasia of Zel- 
laod, numerous 6xx:ks ul' thL-se ihrco spenes of gull, in oil pos- 
silile'stages of pliunago, are found attending thetn. Many ut' 
these are in mature plumage, but arc never observed tu treqiteiit 
the clitfa wbere their species breed, and are therefoi-e also called 
KceU. I have opened a lew of them, and thiar sexual appear- 
ances were very imperfect. 

At a particular time of the tide the herrlags descend Irom the 
tur&cc, and, during the interval of their absence, these gulla 
generally repair inland, and rest amongst the heatlis. As soon, 
however, as the tide changes, and the herrings again rise, they 
tumultuously quit tliL-ir retreats, and, by their wild and discord- 
ant screams, express to each other the anticipated joy of theu- 
approaching feast. When they take wing. It is a sign that the 
period of fishing is at hand. X have oflen been astonished at 
the precision and regularity with which flocks, far removed froni 
the view of the sea, seemed, from a stale of tranquilhty and re- 
pose, suddenly to display bustle and activity, and instantly bend 
liKsr bourse to the flshjng-ground. This has been sup[X)sed to 
depend on a certain change of the air, coincident with the change 
d tide, which, though not cognisable by our senses, may be evi- 
Aeat to theirs : but such a change and such sensations seem quite 
hvpothetical. I should more dimply account for it on the sup- 
position that other individuals of their own species, engaged in 
the same pursuit, and nearer the fishing-ground, had by their 
sounds or movements given them notice of what was going on. 

Young birds, therefore, often differ from adult birds, not less 
in lialnta than in plumage, and often, when perfectly agreeing 
in the one, they essentially differ in the other;— remarks which, 
ihot^i sufBciently simple, and obviously useful, have been too 
frequently lost sight of in ornithological discussion. 

The kitflwake, from its number and familiarity, affords also 
an excellent example for studying the general habits of gregari- 
ous and migratory birds. One remark, its history well illustrates, 
which, I believe, apphes to all the larger and more regular mi- 
gratory turds, that they not only return annually to the ^tua- 
dons appropriated by their species fur incubation, but also that 
noly certain tribes of their species irtcupy certain parts of these 
situations, and that this right of property, as it were, is respected 
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and maintained, as long as any of their descendants rem^n to 
enjoy it ; and that not until, from the multiplication of the in- 
dividuals of the Irihe, their abodes bcuome too circumscribed, 
or until tht-y are forcibly dispossessed of them, do they go in 
quest of a new residence. 

Amongst those families and species, where depreciations can 
proceed only to a ccrtmn extent, and which have for some years 
reached their Jieiglit, the numbers that annually arrive to breed 
are usually observed lo be nearly the same ; they are generally, 
I believe, greater the year succeeding one tkvourable for incu- 
liation, and when the young have been remarked to be very 
numerous. 

With regard to those, on the contrary, that are hardly ever 
suffered to rear their young, progressive diminution annually 
takes place. Yet, although repeatedly disturbed, tbey do not 
quit the scenes of their former domestic happiness, but r^ular- 
ly, and ineffectually, attempt to renew it, till at length, each 
dropping off by "age or accident, the family becomes estinct. 

It is interesting to observe the few that remain, still linger- 
ing over their ancient haunts, even after their nests have been 
repeatedly pillaged, and the season fur renewing them gone past, 
and zealously endeavouring to defend them from intruders, or 
by their resdess movements, and anxious screams, reproaching 
those whom their threats or assaults were unable to expel. 

If ihey were not under the operation of ibis powerful and 
imperative law of instinct, why should they pertinaciously clii^g 
to particular spots, where ihey are regularly persecuted and 
prevented from breeding, and not seek an asylum in other situ, 
ations unoccupied and unmolested, or retire to comparatively 
protected ones, in the vicinity'of individuals of their own species, 
with hardly a hill intenening .'' If I mistake not, this remark 
extends to herons, rooks, and black-headed gulls ; and though 
some exceptions should exist, the general observation will have 
its advantage. 

I have had occasion peculiarly to verify it, in what has be- 
fallen some migratory birds, that breed in mtuations ea^ly acces- 
sible. The leaser dj^^^L^Jteme, and oyster-catcher, for in- 
stance, that Iffeed^^^^^^^^ situations, near the shores; 
curlew and i 
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come extinct in some districts, where but a few years since they 
were numerous ; nor is it observed that, when they decrease in 
one situation, they proportionally multiply in another. And 
fifaould we not naturally suppose, that when molested in one 
quarter of a country, they shoukl rather remove to anotlier part 
of it, where they find their owd species and congenerous birds 
undisturbed, thou, from being persecuted in any particular 
part of a country, infer, if I may so express it, that ihey alone 
rf their species, like the " dove of the deluge," have there no 
resting place, and emigrate to distant and unknown regions ? 
Why may not Instinct attach them to a distinct situaUon, as well 
OS to a particular kind of elevation, or soil, or climate, or form 
of nest ? It may he as difficult to change the impulse that deter- 
mines certain families of birds to definite situations, as tliat which 
lUtaches their species to cert^n countries, or to a particular form 
of nest, — to make the arctic gull breed on the shelves of rocks, 
or the auks on the heaths. I do not assert that no addition is 
ever made to certain families of birds, but that these famiUes, as 
long as any of them remain, always possess the haunts of their 
predecessors. And this seems a beneficent provision of Nature 
tD jH'eBervc a due balance in the difiusion of each species, and 
lo prevent the frequent quarrels and fatal contests among the 
feathered tribes^ which the want of it would inevitably occasion. 

It is, besides, inconsistent, first to assume that birds are 
mainly intended for-thc use of man, and then, Tanlahis-hke> to 
remove them from his reach the moment he wishes to avail 
himself of their advantage ; but this would be the case, if it be 
not generally incorrect, that birds remove from those situations 
where they are molested ; and if it be not incorrect, we ought, 
in exploring those retreats to which they are presumed to re- 
move, to find a proportional increase in number. 

It would, therefore, appear to be erroneous to suppose that 
Inrda withdraw to more retired haunts, as their eneiiiiefi or civi. 
lisation increase; but more natural to conclude that they have 
been extirpited in certain situations which tliey once inhabited, 
and where they are now no longer to be found ; and hence we 
may antidpate the eNtinction not oiily of certain tribes of the 
same Hpecies, but perhaps of certain species themselves, from' 
the progressive increase of similar causes of extermination. 

VOL. VII. NO. 13, JULY 1S22. (i 
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The kitttwake, like most of tlie gulls, is frequently on v\ag, 
and is a very industrious and expert fislier. Ita UEual DKide of 
catching ite prey is, like the gannet or the tern, lo precipitate 
itself with sudden velocity from the air, several feet beneath the 
surface of the water. 

It is familiar, and ea«ly tamed ; but, apparently from the de- 
licacy of its constitution, 'A seldom lives long in confinement. It 
is subject to a disease very similar to the tubercular phthias of 
the human species. After employing many unavuiing efforts 
to save a favourite individual I had domesticated, and ori^ally 
procured, by rescuing it from the inaidious attadis of s cowardly 
raven, it continued to languish, and at length died quite ema- 
ciated. I opened it, curious to know the cause of hs death, 
when 1 obBer\'ed the limgs quite studded with tubercles, and 
ulceration surrounding them in every direction. We know how 
much physiology is indebted to comparative anatomy for its 
advancement ; and a. more extended and accurate investigatipn 
of the diseases of the lower animals, than diey have yet received, 
might elucidate principles in general padioiogy, which are stiU 
so ambiguous and obscure. 

This species lays two eggs, and its young is now generally 
admitted to be what was so long described as a disdnct spedes,. 
under the name of Laru-f tridacti/luf. Indeed, it is not a little 
^gular that so glaring an error should have been only so re- 
cently removed. This is, however, but another example of the 
little accuracy in distinction which may be looked for, from the 
mere consideration of the external characters of birds. In these, 
it is true, the kitljwake and its young dider much ; yet who 
could ever doubt they were the same species, after having seen 
them together in their native cliffs? 

But although the Iridadt/lvs of most authors be without any 
question the young of the kittiwake, a bird has been described 
by otlier writers as the same, on which I confess some doubt 
may exist. 

Last November I obt^ed several spedmens, one of which was 
sent to the Wemerian Natural History Society, of a bird similar 
f%i many respects to sake, but remarkably different in 

^ -thcrs. The upper k and head is pale blue, be- 
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liind each ear a spot of a darker shade of the same colour ; the 
piumage otherwise similar to that of the kiltiwake. 

If it be not the Lams Rissa, it seema clearly undescribed : if 
it be, it at least presents a variety of habits before unascnbed to 
that species. 

In Zetland, a few of the yoUng of the kittiwake rem^n dur- 
ing the winter, and they are sufficiently clearly marked through- 
out that season by the black bill, bars of the same colour across 
the wings, at the tips of the tail-feathers, and almost surrounding 
the neck ; but from them, the bird I allude to differs remark- 
ably, and it seems as different from the adult kittiwake as tlie 
Larxis canus is. I had frequently observed these birds in Zet- 
land towards the end of autumn, in small flocks, generally fre- 
quenting exposed bays ; but taking it indolently for granted 
that tliey were merely the young of the kittiwake, I had not 
thought of observing them attentively. 

Wishing, however, last autumn, to procure some speetmens, 
and observing them unusually numerous, their peculiarities were ' 
more attended to. The plumage of all seemed perfectly and uni- 
formly alike, and peculiarly full, — much more so, it occurred 
to me, than that of the kittiwake ; quite like what I have re- 
marked in the silvery gull. Its skin was very thick, and de- 
fended by a layer of fat, such as may be fount! in the same 
situation in the auks; and these are peculiarities I have usually 
observed in arctic birds. It was also in a much greater degree 
difficult to kill than the kittiwake. Great numbers were fre- 
quenting the coast, and were apparently devoid of fear. Mul- 
titudes were taken with a line and fish-buit. They seemed, 
on their first appearance, very much emaciated anil fatigued, 
I presume from the effects of recent and protracted migra- 
tion, but even then weighed fully as much as the kittiwake 
in its best plight. Its form seemeil more elegant, erect, and 
elongated. Its mode of flight occurred to me to be different^ 
not uniike that of the lapwing. Its sexual organs were very 
distinct, not at all obscure, like those of the young kilti- 
wake, from which it was well distinguished, when they were 
seen contrasted with each other. If these, then, be the same, 
how happened they to present such differences at the same 
season f And how is It accounted for, that these birds should 
g2 
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make their appearance un llie coast, after tlie luigralioa of 
the species had been so complete, as to leave only a few strag- 
gling young behind ? And how, also, on this suppoation, can 
it be imagined, that they sliould so suddenly and uniformly 
liave changed their plumage so very far from tlie few that had 
remained behind, and which they must have perfectly resem- 
bled not two months before, and now differing not only so 
much in plumage, but also in habits, while not a single adult 
bird was found accompanying them, though their departure 
must have taken j^ace together? Hut perhaps they were not 
die young of that year. How, then, is this difficulty avoided, 
that, when the kittiwakes arrive in Zetland in spHng, all pre- 
sent, without one exception, the adult plumage ? Vet the young 
are not then so old by several months as on ihis supposition 
this bird must have been. 

This variety was to be iound only for about a uiontli in the 
neighbourhood, where it was first so numerous, and soon almost 
entirely disappeared, while some of the young kittiwakes still 
remained. 

The supposition that it is merely the young killiwake hatched 
in higher latitudes than Zetland, and therefore probably more 
advanced in plumage than those of the same age produced in that 
country, does not account for the total absence in the present 
instance of the parent birds, independently of otlier objections ; 
nor am I quite certidn that the kittiwake does breed in Green- 
land, as has been alleged. It may perhaps appear that it has 
been confounded with this bird, and that this is the only Green- 
land kitliwake. Possibly this gull may have the same relation 
to the Larus canus, that the Larus Islandicus (described in the 
4th volume of the Wernerian Transactions), has to the herring 
gull i for it will not be, I suspect, disputed, that the Iceland 
gull is a distinct species, whatever ornithologist may claim the 
priority of its full and accurate description. 

Unwilling as I am to multiply species, anxious rather to am- 
plify and reduce them, I yet confess my inability at present to 
account for the pccuharities in the habits of this bird, but on 
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termed in Zetland Craa inaa, or the Crow gull, though 
I think they apply there the same name to the young kittiwakes 
after they have begun to fly, much in tlie same way as they de- 
nominate the young of two or three other species of gull Scoree. 
If it then be an un described 8(>ecies, we might have a Loriw 
corvus added to the list. 

As, however, I have only had my attention directed to it 
ance last autumn, what I have here stated regarding it must 
be considered as coming from limited experience, and rather as 
hints for the remarks of others, than as ascertained definitively, 
I shall, however, eoniinue my inquiries regarding this doubtful 
bird, and communicate their result to the Society. 

3. Cdijmbus Grylk, or Black GuUUvwt. 

Some ohscuriiy still exists regarding the history of this spe- 
cies, which it is my present object to endeavour to remove. 

One opinion maintains, that this species changes its black 
summer plumage to a grey mottled appearance in winter. Ano- 
ther considers this difference of appearance to depend on difie- 
rence of species,— while a third refers it merely to the disUnc- 
tion of age ; the black being the adult, the grey the young 
bird. 

This latter opinion is thai which I entertain, and I conceive 
it to be the only one capable of avoiding the inconsistAicies 
that attach to the others. 

The black guillemot has been slated lo produce only one 
young during the year. This, however, is incorrect. It lays 
two eggs ; and very seldom indeed is its nest found without 
two young ones. If this species do not migrate from Zetland 
during the winter, it ought then to occur there at that season 
in considerably greater numbers than in summer. This is, how- 
ever, decidedly opposed to all my observations. The number, 
on the contrary, is certainly less. 

Partial migration, then, does take place ; and nothing ap- 
pears more ca.sy to suppose, than that the old migrate, while 
ihc greater part of the young remain behind. 

The departure of the black individuals occurs soon after die 
young have quitted the cliffs ; and when migration might be es- 
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I ?|iecled to take place. This disappeanuice is geaeral and suddeoi I 

Ik^ ill autumn I have not obsened any of this spetaea in stage* | 

^(tff plumage intermediate between the grey and black. J 

The reappearance of the blaek in spring is also sudden, and j 

e number of this species at that season appears also greater I 

w'inter, and it is in spring that the difFerent steps flf J 

unge, from the grey to the black, are veil marked. All this 1 

K^uite accords with tlie opinion I liave adopted, and I suqieeC I 

IllHth hardly any other. I 

1 - If even any unequivucal instance could be produced of aB I 

rUduIt guillemot assuming, duiing >v-inler, the plumage o£ iIm I 

I young, it would not invalidate the general concluaon I hare J 

V ttated i for still the undeniable fact would remain, and be un* I 

Laccounted for by the hypothesis to which I object, that many I 

l-perfectly adult birds are met with during winter ; and if exc^ 1 

Kis arc admissible to the one opinion, they are equally so to J 

**he other. I 

But die observation of the transition of the old to the plu- I 

mage of the yoimg could effectually be made, only when the \ 

bird was in a state of confinement, and in a few solitary install* i 

ces; yet to this experiment a vahd objection miglit be stated^ I 

that from domestication producing its well known effects in vary;. I 

ing the plumage, and modifying the habits of animals, this ex- i 

perimcnt of itself might establish nothing general in respect tQ I 

whaf regularly occurs in their wild and native stale. I do not 1 

deny that such on experiment would furnish a strong confirma;- I 

tion of the opinion which I am opposing ; but still the other I 

difficulties would have to be surmounted. I 

Wc see the young passing by progressive steps to the pin- I 

mage of the old, but we remark no reverse gradation. But, tf ,| 

the opinion I have endeavoured to refute be correct, the changfr ] 

in the latter case must be instantaneously and universally effecb, | 

ed. I 

The plumage which, it is asserted, the parent bu^ presents in 1 

winter, is precisely that of its young ; and why it should assume j 

this rather than any other, is perhaps a little suspicious, I 

The chmates where this sujiposed winter change is accom- I 

plished are not all Arctic ones; and the opinion which conjee J 

Hires this change, states no peculiarity in this species that caa I 
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I for this Angular and radical deviation from the habits 
^f o0ier umilar birds. 

The iadividiials I have met with in Zetland during winter, 
espedally in the beginaing of that season, ore less sensible to 
danger, and dive less readily oa the fire. These facts, I remem- 
her, struck me before 1 had fcumed any idea regarding tbe 
migration or change of plumage of this species, and are cbRntc- 
(etistic of young birds. 

Frequently black guillemots are found during every period 
«f tbe winter; and that such appearances are rather exceptions 
to a general law of migration, apparently not very imperative, 
than to that of change of plumage, seems loo obvious to be in- 
sated on. 

The general habit of this genuE is to carry tlie young to sea 
some time before they are capable of using their wings fur %ing, 
•t least to any considerable distance ; and, hence from deriving 
their food chiefly from diring, and from the comparative ab- 
eeoce or disuse of flying, we naturally might expect that tbe 
greater part of liie young would lie unfit for distant or pro- 
tracted migration, at the period of the disappearance of the old 
birds. 

The only objection that occurs to the opimon I ha\-e adopted 
seems easily removed. It is, that the young should so far differ 
from the adult birds in their habits of migration. But, what- 
ever opinion be held as to its cause, tlie fact is certain, that the 
numbers found in Zetland in autumn are much less than those 
met with in tliat country during winter. And to account for 
this, the supposition, as tlie gener^ principle, of some of the 
old and young promiscuously depariing and remaining, is sure- 
ly quite as inadequate as the other, and besides, requires the ad- 
mis^oQ of what is chiefly disputed, that the plumage of the old 
is vbuiged to that of the young. But there is nothing, a priori, 
to prevent the supposition, thai the young of certain species of 
birds should inhabit, at certain seasons, countries different from 
those resorted to by the parant birds; and this presumption is 
amply confirmed by experience and analogy, and derives still 
more forcible confirmation as we descend in the zoological scale. 
Why, indeed, young birds should not differ in habits of mi- 
grationj as they do so frequently in cliaraclers of plumage from 
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the perfect species, h is not easy to believe; anil here what 
seemed a plausible objection to the opinion, becomes another 
presumption of its accuracy. 

The final causes of migration have been often too restricted, 
confined almost exclusively to incubation, food, and climate ; 
but these causes hardly apply in the present case; for the indi- 
viduals of this species tliat winter in Zetland are in as good 
plight, and possess as great an abundance of food, as at any 
other season. We must recollect that animals do not exist merely 
to preserve themselves, and to continue their species, but to mi- 
nister to similar purposes in others, to become their food, or to 
diminish their number; and migration facilitates these objects. 
What, for instance, should have become of one of the chief 
sources of tlie wealth of the Icelander, or of the " light and 
life" of the Greenlander, if the eider-duckfi, in the one case, were 
to remain ail the year, where so many pass the winter ; or, ii> 
the other, if the seals should think proper to prolong tlirir spring 
or autumn jaunts to those mysterious and imknown re^oa^^ 
where tlie hungry and superstitious fancy of the Esquimaux, 
impatient for their return, delights to exhaust itself? 

But, the young birds may not be able to obey this useful and 
powerful law of migration, from not possessing strength suffi- 
cient to enraunter the same fatigues and hardships as the old f 
and hence are left behind till they have acquired the perfect 
powers of their kind. 

Temporary and local circumstances may also give rise to 
habits of migration, as well as instincts, proceeding from causes 
of general and permanent operation, and these may be continued 
through many generations, wlign die accident or necesaty which 
first produced them no longer exists. Illustrations of this re- 
mark are familiar to every practical naturalist. 

The Grey Guillemots found in Zetland in winter, are there- 
fore merely the young of the Black Guillemot remaining behind, 
while the parent birds migrate, and perhaps carry along with 
them a few of the more advanced and vigorous of their young. 
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Coli/mbus Minor or Lesser GuiUcmot. — Alca Pka or Black- 
billed Auk. 

Tb«se I concur with that indefatigable and intelligent onii- 
thoIogiBt Dr Latham, in considering as the immature birds of the 
foolish guillemot and razor-bill. My reasons for this opinion 
I shall reserve till the obser\-atio!is I propose making on these 
apecies during this summer in Zetland be completed. 

Montagu's reasoning on the other ade, is very full and inge- 
nious, though certainly founded on too partial obsen'ation. 

Edinbtibgh, 1 
gl«i April 1829. j 



Aet. XVn. — On a specie-? of Earthy Matter spontanfaus^ 
CmtAtistible. By John Muerav, Esq. F. L. S., M. W. S,, 
&c. Stc. Communicated by the Author. 

/\.S you had the goodnes to insert in a former number of the 
Edinburgh Philosophical Journal, the results of a chemical in- 
vestigation of the properties of a liquid matter which I collect- 
ed in the crater of Vesuvius, I have taken the liberty of sub- 
mitting a description of a peculiar species of earthy matter, dug 
up [at AsMeyltag, in the parish of Wirksteork, Derbyshire, 
which is remarkable for its a-pontaneous combustion. I bare 
not been able to submit it to a very minute examination, but 
intend to do this when at leisure, and I may then have it in my 
"power to send you a more rigorous analysis. This remarkable 
earthy matter was discovered about fifteen years ago, about six 
feet below the surface soil, by labourers engaged in " soughing" 
some land, situated on a declivity nearly at the base and SW, 
Kde of AUpont, the greatest elevation in the south of Derby- 
U^. The following are the strata incumbent on this sub. 
stance: 

Surface soil, from 6 to 8 inches deep. 

White clay, 2 feet thick. 

Blue clay, 3 feet thick, 

'J'hen proceeds. 

The substance referred to, 3 feet thick. 
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Underiiealh this is a stratum of laptdeous matter, called by tlie 
people Toadstotie, (amygdaloid,) but whicli is a simple aggre- 
gated mass or Breccia, uimposed o£ fragmented pieces of a dark 
red sandslonc, agglutinated by peroxide d" iron. The water 
beneath these deposits is an ochrey sediment. 

This peculiar matter was immediately pronounced to be a 
rich and valuable sdj, and consequently a considerable quan- 
tity was removed and put up into a heap near the garden wall, 
for the purpose of employing it in horticulture. It bad only 
Imu in this form twelve or fourteen days, when it emitted co- 
pioua volunwa of smoke, accompanied witli a poweifid suTphu - 
reoia smeU. The fanners, in order to extinguish it, ordered 
water to be thrown into the mass. This, however, only in- 
creased the evil, and, at the imminent hazard of sufibcation, it 
was necessarily removed to a distance. 

A small quantity had been scattered on some meadow-land. 
The grass immedialeljf teiihered, and several years elapsed be- 
fore it recovered its wonted fertility. 

The residue of two carl loads (after this spontaneous combus- 
tion), would not fill a wheelbarro'w. 

The estemal or physicd characters of this substance would 
induce us to believe it to be a rich dark mould. It is ming- 
led with fragments and fibres of decayed wood, and with 
glistening metallic particles. It has a considerable avidity for 
moisture, and soon becomes humid. Dissolved in distilled water 
it possesses a ferruginous and styptic taste. 

When ignited in a platinum spoon with a spirit-lamp, it be- 
comes light brown, widi interspersed minute shining partkleB, 
apparently metallic. It glows in this flame like pyrophorus, 
giving olT copious and sulphureous vapours. The sulphurous 
acid gas thus found was announced by its peculiar smell and 
dense smoke, when a stopper moistened with ammonia was 
brought near. 

400 grains ignited in a platinum crucible lefl only 66.5 grains. 
The loss, therefore, of SS3.5 grains was principally carbona- 
ceous matter and sulphur. 

400griuns acted o "<'•-. acid left 178.25 grains. This 

• ^:::>8s of 281 .75 grains antity soluble in that acid. 

A portion was dis: water, and the solution 
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ftassed tlirough filtering paper. This was examined by re- 
agents. 

Sulphuric aci(Z did not darken the solution, consequently the 
absence of soluble vegetable matter was inferred. 

Alcoholic solution of iodine produced a muddi/ chtnamon 
colour, and a shining glassy film pervaded its surface. 

Murine ^ ammonia CTihilaieil no traces uf alumina. A elight 
ftfervescencc was produced with water, as well as with diluied 
pddSi probably attributable to the acidifcation of the sttlplmr^ 

Phosphate of soda, &c. gave, by a cloudy opacity, indications 
of magnesia. 

Ojcalaie of atnvionia produced copious white clouds, and in- 
dicated lime. 

Sticriiiate of ammonia and tinctitre of galls, evinced the. pre- 
sence of iron, which was niore distinctly aJid less equivocally 
indicated by tite prussialcs ofpotaasa and ammonia. 

Pure ammonia imparteil a fsUght blue tinge, and a cylinder 
of pdHsfttd iron, after some hours, eKhibited a coppery ^im ; the 
presence of copper was therefore presumed. 

Sulphurei <^ ammonia changed the solution as black as ink, 

Chromate of potassa produced a yellow preupitate, and Im/^ 
dniodate of potassa yielded yelloteish-^reen Jloccvii, wbit^ aub- 
Bequendy settled into » lighter yeilaie colour; /ea^, therefore, 
was clearly determined. 

As nitro-murlate of platinum indicated fio change wliatcver, 
it was evident iha.tpota.s3a was absent. 

Solatiana of silver evinced, by copious curdy precipitates, 
that muriates were presenl, 

Muriate and nitrate of baryta, in like manner, proved that 



From these exhibitions, iti> probable confitituents, on the cffif 
aim* sf waifT, are carbonaceous matter, vtiiriate of soda end 
magnesia, and the sulphates of time, Uad, copper, and iron. 

Its spontaneous igniiion may be accounted for, by the united 
actios of air and water wi the sulphur, in contact with metaU 
line and carbonaceous matter, analogous to the phenomena s»Mne- 
times exhibited in the aluminous scbistus at the Hiirlet nunc, 
Jiev I**nsley ; or, that of a iiaste of sulphur and iron-filings, 
phen moistened. 




Art. XVIII. — On tftc Methodx o/'sepaiiiliii^ Lime, from Mag- 
nesia *. By C. Daubeky, M. D. M. G. S. 

J.T has often struck me, that the discordant renulls which the 
experiments of different chemists so often exhibit, where the 
analysis of the same substance is attempted by different means, 
may in part be explained, from their overlooking the a(Eiut][ 
which mutually subsists betweeA two salifiable bases, or be- 
tween the compounds which they respectively form with acids, 
when both are dissolved in a common menstruum. 

I do not pretend, indeed, to bring forward as original, an ob- 
servation too obvious in its na'.ure not to have occurred to othei' 
chemists -f-; and I even recollect, that the late ingenious Dr 
Murray, whose death is so great a loss to science in general, and 
to this branch of it in particular, appeals to the above principle, 
in attempting to account for the manner in which substances 
that, under existing circumstances, are found to be sparingly 
soluble in water, might have been brought into combination 
with it, by the co-operating affinity of other bodies already con- 
tained in the general solvent J. 

It nevertheless appears to me, that this circumstance has been 
too little attended to as affecting the operation of the general 
laws of affinity between bodies in opposite electrical states, al- 
though its importance wjU be obvious, from a very few con«dc- 

;ions. 



i 



Bead before ihe Wemerian Socielj, I8th May 19!!. 



+ Dr Young, in his Numerical Table of Elective Altraetions, published in the 
Philosophical Transactions for 1809, remarks, " It is not impossible that tbere 
may be cases in which the presence of a fourth substance, besides the liro ingre- 
dients of the salt, and the medium in which they are dissolved, may influence the 
precise force of their mutual altmction, cither by aUhcting the solubility of the salt, 
or by some other unknown means ; but there is reason to think that such cases are 
rare." 1 am disposed to difffcr wilh that acute philosopher on the latter point j 
hut am happy to adduce the nulhority of his name in favour of the poEsibillly of 
such an accident. 

J See his " Compari  •'■t Hutlonian and Wemerian Theories," 

■»rhich ia perhaps the besi et appeared to Jit Playfnir's eloquent 
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Admitting such an affinity as wc suppose to exist between 
iwo earths, one of which it is our intention to disengage from 
its present combination, through the agency of another acid, it is 
very possible that if the dhieUent and quitacent attractions are 
ah-eady nearly balanced, the intervention of the third substance 
may altogether prevent a decomposition from taking place, 
which, under ordinary circimistonces, would have been effect- 
ed. 

Without putting so extrengc a case, nothing is more likely 
than that the affinity between two bases, existing together in the 
same solution, should bo modify the results obtmned by tlie action 
of re-agents uptm either of them, as to augment ur diminisli 
ijiaterially the quantity of precipitate thrown down. 

That the latter case at least is not an hypothetical one, I shall 
have occasion to shew, in the course of the present paper, but 
there are abundance of facts already faniUiar to chemists, that 
can only be explwned on this supposition, such, for example, as 
the increased solubility (or the reverse) of salts in water, toa- 
taiiiing some third substance in solution, and the resistance whiclt 
metals oppose to the action of acids, when united with certain 
other bodies •. 

* My friend tbe Rev. J. Coneybetuv, hua commiuiicutnl to me ilie roltowing 
fact, which csinfirnia the view I liave taken of this sulgoct. 

If chromale of lead aitd cerbonale of polosss are fiiseit, a double decompoiii- 
lian is supposed Co take place, ctaromale of potaeaa and carbonate uf lead being Ibe 
results, so thai Ihe formir, from its solubility in water, inij;ht, according lo tbis 
view of the ease, be separated from the latUr by repeated washing, Mr Concj'. 

of lead, which may be separated by diluted niuic acid. Alter the separstion of 
[tuB predpilale, <the Ainhcr addition of nitric acid produdng no lungor any >uch 
eSbcl,) the chromic acid or chromate of potash may be olilained by ^vapocilion \a 
the mode usually prescribed. 

The fact does nol appear to admit of a ready eiplanalitm, unless we suppose 
that the cO'.operating affinity of the chromale of potash for the cbromHte of lead, en- 
aUed the water In take up a portion of the Utter salt, for which ii has not anas- 
lialed, an affinity jiowerful enough to overcome Ihe cohesive attraclioD esisling bo- 
tween Ihe particles of the substance itself. 

The drcumstancB of a portion of chromnle of polash remaining undecom. 
pounded, might be adduced in favour of Berthollet's viewa. 

Those who consider thai entire insolubility among salts, ti a pro[iei ty nmrly as 
uacomoloD as perfect infUslbilit)' among Ijodies In general, will conMcler Ihia faci 
■nalngonx 10 those already n'ell ascertained, where water i^ enublid to lake tip  
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Having now pointetl out tlit' general principles to which 1 
allude, and referring to the facts that will be detailed in the 
course of this paper for a further illustration of it, I proceed to 
comment upon one of the oldest and most favourite methods of 
separating lime from magnesia, I mean, that of Combining both 
with gulphuric acid, and arailing ourselves of the different solubi- 
lity of the two salts thus formed, as a means of separating them, 

Of the formula; that have been recommended for this pur- 
pose, the one mentioned by Mr PhSlips in the sixth volume of the 
" Journal of Science," appears to me the most satisfactory, and 
to this I intend to confine myself, conceiving that aTiy objectiotiS 
that may be raised againgt his plan, apply ivith equal force to 
the methods proposed by other chemists, so far as they are de- 
pendent on the same general principle. 

Mr Phillips recommends, that the eardi suspected to contain 
magnesia should be dissolveil in muriatic acid, that the muriates 
should be decomposed hy sulphate of ammonia, the amiilonia- 
cal salts and water driven off by exposing the whole, after eva- 
poration, to a retl heat, and the residuum, after this process, 
(considered as conaaiing merely of the sulphates of lime end 
magnesia,) treated with water already saturated with sulphate 
of lime, in order to dissolve the magnesian without taking up any 
of the calcareous sulphate. 

By these means, it is presumed, that the difference in the 
weight of the dried salt before and after the solution of sulphate 
of lime has been added, will give the pnijwrtion of sulphate of 
magnesia present, and tliat we may safely infer that of the cal- 
careous sulphate from the residuum after such ad(Ution. 

Ingenious as tliis process is, I sliall stale some objections it 
seems liable to ; the first knowledge of which I owe in a great 
measure toapaper published in the 12th volume of the Animlet 
de Chimie, by M. Longchamp. 

It is directed by Mr Phillips, that the solution should be ex- 
posed, after the conversion of the muriatic salts into snlphates, 
to a temperature capable of expelling the ammoniacal salts' am} 
the water present. M. Longchamp, however, sliews, that the 

jrtiii portioQ of a poitici 
4.f* ceniwqueiiee of Ihe sdn 
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operator, in applying heat, is placed in the dilemma of either 
not driving off the whole of the water contained in the sulphate 
of magnesia, and I may add, of not subliming all the muriate 
and sulphate of ammonia present, or of separating a part of the 
acid combined with the magnesia. 

In the former case, he will of cuuree overrate the quantity of 
magnesia present, by regarding the sulphate as dry, whereas it 
will contain, according to M. Longchamp, nearly Jth of its water 
of crystallisation, and in the tatter he Is in danger of estimating it 
loo low, not merely from considering the sulphate as though it 
were a neutral instead of a aiibaalt, but also from confounding a. 
part of it with the sulphate of lime left behind, owing to the 
very s^iaring solubility of the magnesian salt, after exposure to 
a considerable heat. 

In order to ascertain the correctness of this statement, I be- 
gan by submitting a given quantity of crystallised Epsom salt 
to a temperature not excccdhig SIS', and found that it was re- 
duced from 20 gr^s to 14.44>, and that the residuum dissolv- 
ed readily in water. 

I then exposed the same quantity of the salt to a strong red 
heat for about three hours, at the end of which lime it weighed 
only 8,S grains., and when treated with water, left an insoluble 
powder, amounting to 0.7. It was evident from diis, that the 
salt had undergone some change from the heat which had been 
appHed ; and that this was in part at least connected with a loss 
' dl acid, I proved by comparing the qutintity of preripitate that 
could be obtained, by adding muriate of barytes to the solution 
of the salt which had been submitted to a temperature of 312° 
only, and that which had been exposed to a red heat. 

From the former I obtained no less than 20.15 grs. of sul- 
phate of barytes, whilst the latter yielded only 1S.7 grs. Great 
care was taken that both precipitates should he dried undw pi-e- 
cisely mnilac circumstances, so that the ratio which thev bear 
to each other may be relied upon as correct ; but it seems pro- 
bable that neither of them was reduced to the extreme point of 
dryness, as 20.15 grs. of sulphate of barytes would indicate 6.8 
gr. of sulphuric acid, whereas 20. gr. of crystallised sulphate 
of magneaa contain only G.5, and ought therefore to fonn no 
more than 19.3 gr. of the barytic salt. 
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If, therefore, the real weight of the precipitate in the former ia^ , 
stance be put at 19-2, it will stand in the latter at 14.97; for, as 

30.15:19-3:: 15.7: 14.97. 
Now, 14.97 of sulphate of barytes indicate about 5.1 of sulphu- 
ric acid, or 1.4 less than was present in tlie same quantity of 
salt, which had been exposed only to a heat of 212^. 

It b worth remarking, that 1.4 gr. of sulphuric acid exceedii 
only by 0,05 the quantity that would be required to neutralise 
0.7 of magnesia, the exact amount of the redduum which the 
water did not take up. This residuum I treated with muriatic 
acid, which dissolved the whole of it; and on adding muriate of 
barytes, 1 perceived a cloudiness, but so slight a one, that the 
quantity of sulphuric acid present was inappreciable from its 
minuteness. 

Upon the whole, tlierefore, these results confirm each other 
as nearly as can be expected, and lead to the inference, that if 
sulphate of magnesia be exposed to the heat of boiling water 
only, little more than half of its water of crystalUzation will be 
expeUed ; and if, to insure the separation of the remiunder, a 
more elevated temperature be made use of, the residuum la then 
resolved into two salts, the one probably a neutral sulphate, so- 
luble in water, the other a subsulpliate, retaining but a minute , 
proportion of acid, and nearly insoluble. 

This may perhaps be seen more clearly by the following com- 
parative sketch of the results obtained : 

W grains of crystallised Sulphate of Magnena, exposed lo a Icmperature of Slf, 
Lost, 



10.3 gr. of Water of CrpitallisWia 
Dry Salt. 




m 



It was desirable, hf •""■"r to ascertmn whether the heat might 
not be so regulated, to duration and intensity, as 

to expel the whole ( thout reaching the point at 

f'hich the acid woul 
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For this purpose, as well as for the sake of establishing more 
fidly the facts already laid down, I took SO gr. of crystallised. 
Epsom salt, and exposed it in a platina capsiile to the flame of 
a gas-lainp *, increasing the heat at successive intervals, and 
noting down the loss of weight each time. 

The moderate heat first applied, caused in half an hour a loss 
of Xi£ gr. or 4S per cent. ; but a continuance of the same for 
two hours drove off only 0.3 gr, more. I therefore increased 
the heat to the highest point which the gas-burner could afford, 
and found, that, at the expiration of an hour, the salt had lost 
2.1 gr. more, making the rthoie loss 23,9 gr, after which a con- 
cinuaDcc of the same heat appeared to cause no farther change. 

Now, the quantity of water present in 50 gr. of crystaUised 
iulphateof magnets, amounts, according to the last experiment, 
(which agrees pretty exactly witli other accounts), to 25-75 gr. ; 
• so that nearly 6 per cent, of water was retained, after four hours 
exposure to the highest temperature that could be obtained in 
this manner. 

I then took the same quantity of the salt, and exposed it for 
a similsr perioil of lime in a platina crucible to a duU red heat, 
by which it was reduced from 50 to 23,7 gr. It had therefore 
sustained a loss of 26.3 gr. only 0.5 more than the quantity of 
water which the crystallised salt must have contained ; so that 
ihe heat apphed in this instance may be presumed to approach 
as nearly as possible to that degree which was calculated (if any) 
lu expel the water, without driving off the acid. 

Nevertheless, I found that the solubility of the salt was in 
this instance considerably ait'ected ; for 10 gr. of the residuum, 
heated in a tube with twelve times its weight of water, were only 
partially dissolved. So altered, indeed, in this and odier of IIa 
properties, did the salt appear, that it iri probable that more of 
the acid had been driven off than the difference between 26.3 gr. 

* The gds-lainp promises lo be iUi loatrunienl (if great ulitity in chemieiil re- 
xeircb, and will almost superncdc tlie employment ot' oil-lamps, in silualions Rhere 
i supply of the forraer can be readily obii^inud. l\s advantages are, the great range 
of innperainTc which it ttfibrds, from 90° lo 100° Kahr. to a grester heal than tan 
l>c obtained by any oil-lamp, — its aieadinau, nnd coDtinUBnce fbr uiy lengtb of 
lime,— iU Mfcty, and clsanljnesti, .^ 
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fhe amount uf the loGs^ susUinecl, and ^.75, tha praportioQ of 
water originaUy present ; so tliat it seems not unfair to coodudc i 
that the acid begins to be expelled befon all tbe watec is sepa- I 
rated, and ihat in this insianue a portioo v£ iha latter wa» »ill \ 
retained, i' 

In order to learn how much I'urther the weight of the sail I 
might be affected by increase of temperature, 1 exposed the re- . 
aiduum for twii hours to a strongei- heat than liad been before 
employed, and detti^tcd at the end a further losj of weight, 
amounting to 10 grains for ihc whole quantity. 

Submitted for two hours longer to the same temperature, the 
weight of the salt was diminished by 3.3; but it appeared to 
have parted with nearly dl the acid which could he separated 
by heat, as three hours conttniiujice in tlie same lemperature 
caused a further diminution of scarcely 0.7 gr. j 

The residuum, weighing just 10 grains, appeared to be wholly *i; 
insoluble in water, but was entirely taken up by muriatic aad, j 
emitting, however, dining the lime that the solution was goii^ 
on, a smell of sulpimretted hydrogen, which seemed to indicate, i' 
that, contrary to (he received opinion, sulphate of magneaa is 
convertible into a sulphuret by a continued heat. ' 

Thus, it appears, llist U'yBtallised sulphate of magne»a kxes 
at least 80 per cent, trf its weight, when exposed for some time ' 
to a- high temperature ; but that it retains to the last a portioa 
of its acid, wits evident from tbe cloud caused in the muriatic 
solution, by adding a few drops of muriate of barytes, although. 
a& 100 gr. of the crystallised sulphate contain about 16 of base, 
we csnnot estimate the quantity of acid higher than at about ^tli 
of the whole. It would appear by Berzelius' statement, that 
m^ncsia is precipitated from its solutions in sulphuric and mu- 
riatic acid by ammonia, in the state of a subsalt, and not of a 
pure hydrate; but he rates the proportion of acid in these cases 
much lower, for in the subsulphale he found magnesia 67.5 per 
cent., sulphuric acid 1,6, water S0.9. 

The experimenia just detailed, seem to establish tha truth of 
ihe facts which I mentioned, as calculated U> throw con^derable 
doubt upon tbe ex. '**<' Phillips'' method ; but I flatter 

myself" that the t be obviated by the following 

«mple addition to has recommended. Having 
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(bssulved the lime and lua^csia in iimriatic acid, prccipitalL' 
budi by means of some alkali or alkaline carbonate, and ast^r- 
lain their wc^ht. Then redissolve them in an ai;id *, and foU 
low the sabsequent steps recommended in Mr Phillips' formula. 

In this inaiinor, provided orJy that after the ammoniBcal ssalls 
h&ve been driven off by heat, we treat the residuum with sufJi ii 
quantity of water sutiirated with sulphate of lime, as will carry off 
the sulphat of magnesia, Me may eaieidate, from the amount of 
mlpbatc of lime left, how much of the precipitate coUerted in the 
fwmer inslunce consisted of lime, and therefore what portion of 
it was magnesia. 

Indeed, if this modification of the process be adopted, it will 
be scarcely necessary, unless where great exactness is required, 
to reduce the sulphate to dryness at all, as the supernatant li- 
i|uur, after the addition of the sulphate of ammonia, tan only 
cotitain 1 gr. of sulphate of lime in the ounce, and, if in suffi- 
rient qaantity, must carry off wiih it the whole of tbe niagncsian 
and ammoniacal salts. Wc shall thus escape the risk of ajiplv- 
tng such a Ileal as would drive off a portion of the sulphuric 
arid, atsd thereby diminish the solubility of tlie insgnesian salt. 

It has been suggested, however, by I)r Thomson +, that the 
prasence of magnesia may tend to increase the solvent ]X)wej oi' 
wxter with respect to the caltareous aul()hate ; and I felt the 
more desirous of determining this point, as such an idea coin- 
cided with the views whieh I have foimd reason to entertain, 
with regard to the influence of tlie affinity subsistinij between 
two bases, in modifying the action of a solvent on one or both 
of them. 

I tlierefore l^egan by mixing together two solutions, (each of 
2 oz.), the one containing about 70 grains of sulphate of mag- 
nena in the ounce, and the other saturated, or nearly so, with 
nilpbate of lime. The mixture was then poured into a long, 
narrow bottle, graduated so as to enable nie to observe every suc- 
cesove diniinulton of volume, and exposed to a gentle but long 
continued heat in a sand-bath. The solution was then slowly 
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concentrated by evaporation, until it measured only IJ oz. when 
a dij^ht appearance uf a precipitate commenced. Heiag i'urther 
diminislied to 1^ oz. the prccipilate collected seemed to corre- 
f^oaA pretty nearly to what might have been expected, had the 
solution coDsi»ted merely of sulpliale ol' lime. 

This experiment not being quite conclusive, I adopted the 
more direct metliod of ascertaining the quantity of sulphate of 
lime which would be dissolved by equal measures of pure water, 
and of a solution of the magne^ian sulphate. I therefore took 
two portions of dry sulphate of hnie, each weighing 5 grains, 
and poured upon the one 3^ 07. of pure water, and on the other 
the sanie quantity of a weak solution of stdphate of niagneeoa in 
the same fluid. Both hquors being after some time decanted 
off, the residuiun from each was carefully washed with a quan- 
tity of water, as nearly as possible equal, and dried under pre- 
cisely similar circumstances, when that which had been treated 
with distilled water only, was found to weigh 3.35 gr. ; wtulet 
the otlier was reduced by the sahne solution to 3,16. 

In order to confirm these results, I added oxalate of ammo- 
nia to tlie solution in which no sulphate of magnesia was present, 
and ubtained from it a portion of oxalate of lime, which, when 
converted into a carbonate by heat, amounted to 1.12, e(|uiva>- 
lent to 1.92 of dry sulphate of hme. This, indeed, is 0.27 more 
than we should infer from the former experiment, owing, pro- 
bably, to the oxalate of lime being but imperfectly convoted 
into a carbonate. The two experiments, however, serve in die 
nuun to confirm each other. 

The same process was then repeated with the calcarecv^ag^ 
nesian solution, but with this difference in the result, dutt the 
oxalate of ammonia produced at first no change whatevo", and 
that afterwanls, when the precipitate was collected, and had 
been exposed to a ir^imilar degree of heat, the amount of the sul- 
phate of hme dissolved, appeared to have been only l.SSS, less 
by 0.7 gr. than the quantity collected in the last experiment, 
and by 0.5 gr. than what would have been inferred from the 
loss sustained by tlie sulrhfite of lime, on which it was poured. 
I should therefor -^ted some inaccuracy, hod it 

not been for somi :tB hereafter to be mentioned, 

which are such ai r, that the predoiiiina'nce of 
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sulfdiate of magnesia in the latter solution prevented the de-^ . 
oompoflitiaa of the last portions of sulphate of lime. 

At ell events, the whole tenor of these expeiiments controi 
verts tb^ notion of sulphate of lime becoming more soluble in 
consequence of the presence of sul{)hate of magnesia, and there- 
fora lemoves that objection to Mr Phillips^ method. 

• 

II. I proceed now to consider another of the methods used 
for separating the two earths, namely, that in which we employ 
the jcnnt agency of carbonate of ammonia* and phosphate of. 
aoda,*— a process which has received a sort of authority among 
cfaemists, from the distinguished name of Dr Wollaston, who 
first recommended it to public notice. Had that philosopher 
brought it forward as a precise method oi determining the pro- 
portioii of magnesia in a mineral body conjointly with lime, in 
those cases in which it enters as a principal ingredient into die 
composition of the mass, it might have seemed almost a super- 
fluous task to have undertaken to confirm his results, and a pi^ce 
qf presumption for me to controvert them. As, however, I am 
not aware that this method was proposed by him, except as a 
very delicate test to indicate the presence of minute quantities 
of magnesia, I thought it not unnecessary to inquire, whether it ' 
could also be employed with ease and certainty, for determining 
the. precis^ proportions which this earth might bear to lime, pre* 
sent with it in the same solution. 

It is evident, that, for the latter purpose, it is as necessary 
that the carbonate of ammonia should be a complete predpitaot 
of lune, as that the phosphate of soda should be so of magnesia, 
although, for the former intent, it may be sufficient, if we can 
depend merely upon tlie phosphate of soda. Now, with respect 
to the carlxmatc of ammonia, I have found, in all my experi- 
Buents where this substance was employed, that a portion of 
]ime remained unprecipitated, whether that earth was pre* 



• To avoid misapprehension, it may be as well to mention, that in this paper I 
have called by the name of Subcarbonate of Ammonia the salt sublimed by heat- 
ing together muriate of ammonia and carbonate of lime; and by the term of frar- 
bmatej the same salt after it has lost nearly all its pungency, by exposuie to the air 
from twelve to twenty.four hours, in which time it seems to part with nearly half 
its weight. Neither salt, perhaps, is strictly speaking a definite compound. 
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sent alone, or in conibitiatioii with inagitesia; and this result* 
borne out, not only by compaiing the quantities dissolved with 
those reatvered, btii also by the action of other tests, vMch 
evinced the presence of lime, after the carbonate <X ammoaia 
had ceased to produce any efi'ect. 

Thus, in ont* espei-iment, 10 gr. of pure lime just calcined, 
being treated with muriatic acid, which dissolved it without ef- 
fervescence, and precipitated by carbonate of ammonia, yielded 
ijidy 15.7 gr. of carbonate of lime, or 8.75 of hrae. On adding 
oxalate of ammonia, a further precipitation took place. 

In another experiment, 20 gr. of carbonate of lime, treated 
in the same manner, gave a precipitate whicli amounted to 
17.58 gr. In this instance, by lieating the residuum, so a 
drive off tlie water, ammoniacal salts, and, lastly, the carbonic 
acid, I obtained a residuum, which answered in all its proper^es 
to pure lime, weighing about 0.8 gr. which indicates 1 .43 of the 
carbonate. 

We have thus accounted tor j|ilis of the original quantity, 
ibe remaining j gth probably consiariug of water, combined with 
the carbonate of time. 

In order to assure myself more fully of the correctness of the 
Cornier experiments, 1 took 10 gr. of carbonate of lime, predp- 
lated by carbonate of ammonia I'rom muriate of hme, which had 
itself been procured from a portion of the earth rendered as |iure 
as possible. 1 n this instance, there was a nearer approximation to 
die real quantity present than before, for the precipitate amount- 
ed to 9.35 gr. owing, I believe, to the solution having been set 
aside, after the ammoniacal salt had been added, for twenty-four 
hours, in order to insure the full operation of the re-agent. 

It might be troublesome if I were to enter into the detoik of 
other experiments which I undertook, always with similar re- 
sults. I shall therefore merely subjoin a list of the propofllons 
percent, of the Hme otiginatly employed, which I recovw-ed in 
those instances where I could best depend on the result : 



1 From 10 griiiiiB ofrectnllj burned Lim 
- 80 CatLoMle "f Liiiie, 



BJlh 20 CailwnEtc uf Mag- 
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The imperfect manner in which limu is precipitated Ironi iu 
ululioQS by carbonate of ammonia, even where it exists alone in 
the nlution, may be attributed partly to the formation of a su- 
jKzcarboDate of lime, which is to a certain extent soluble in wa- 
ter, and partly in the presence of ammoniacal salts, some of 
which appear to take up a portion of lime ' ; in addition to 
which, we may probably, in those case)! where a magnesiau salt 
was present, attribute somewhat to the affinity existing between 
the latter and the calcareous sulphate. 

The first of the causes assigiied, is favoured by the difference 
of effact produced upon solutions of sulphate of lime by the bi- 
carbonate and sulKarbonate of ammonia. If the former be 
added, tlie transparency o{ Uie solution is not immediately af- 
fected, but the latter renders it instantly turbid. The second I 
infer from the fact, that a soliilion of muriate of ammonia, after 
having been digested on carbonate of lime, is rendered much 
more turbid by oxalate of ammtjnia than pure water, which had 
been suffered to remain for an equal length of time in contact 
with the some substance, and afterwards filtered. In both in- 
stances the presence of lime was manifest ; but in the case of 
the solution of muriate of ammonia, it was evinced by a preci- 
pitate, whilst in that of the pure water it was indicated by only 
a slight cloudiness. 

That the solubility of carbonate of lime is also influenced by 
the presence of magnesia, I infer, (independently of the more 
direct evidence to that effect, which will afterwards he adduced), 
from the simple fact that solutions of sulphate of lime, to which 
carbonate of ammonia has been added, do not manifest aiiy 
cloudiness, even after the interval of an hour, if sulphate of mag- 
nena be present, although solutions similar in all respects but 
in this become turbid in a much shorter interval, aftec the ap- 
plication of the same re-agent. 

Owing, however, to the slowness with which carbonate of 
ammonia in all cases operates upon weak solutions cuntiuniiig 
lime, the influence which the presence of magnewa exerts upon 
the eflbct, niay be better seen when the Ruboarhonale is employ- 

' liiDd Itiat Mr FhilUpa baa antkipaied me in Uub ram^ik, altlkougb, from 
hflving aa^a WiginaHy only tome extracis from hiu paper in Ihe Janalt of PkiU- 
n^Mjf, I wBs not mare of it aL the time. 
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ed. In the latter case, I find that the magnesiaa salt, 
ttun pro)x>rtion8, almost entirely prevents the predpitation 
lime fi-om a solution of its sulpliate, and in ail cases appean 6l 
suspend for a time the operation of this re-agent. This will 
test be seen by the following Table, where the proportions in 
which the two salts were mixed, and the effect produced by the 
subcarbonate of ainnionia are briefly stated : 



immediate effect, but in afK 
a rtoud as deiue aa io No. L "l 



. , , ("caused bI first no efib 

^"^'"n ofanhpurthesolul 

( bid HB No. 1. « 2. 

*. DiHo, wflh 5 gr. of Sulphate of J'"'^" ""' ^ ^' 
M«gn«ialnlM. i ^^^T 



first no eSbel, but in abottty J 



f e I 1, . ri csnsed no eflbct at all till the next ito^ 
f^SulphateofJ ^d then much slighur than iaite 

I afterwards tried solutions containing a larger proportion (tf 
sulphate of magnesia, and, as might be expected, with results 
ffmilar to tlioae obtained in the two last experiments. 

The same influence E^ipeara to he exerted on a solution of 
muriate of Hnie, by the presence of a predominating portion 
of muriate of magnesia ; for the precipitate caused by the addi- 
lion of subcarbonate of ammonia, is, in this case, partially or 
iDompletely ledissolved ; whereas, in the other, it remains penBfcj 
,ttent -ISM 

, But not only does carbonate of ammonia appear, fnmi tbe 
foregcung statement, to bs at all times an imperfect predpitafe 
of lime, and more especially so when magnesia is present, but it 
, seems also to throw down a portion of the latter earth, even 
when care is taken not to decompose the triple carbonate of am- 
monia and magnesia, by employing heat. 

This I infer from the cloudiness produced, in more than one 

instance, when I redissolved the precipitate thrown down by 

carbonate of ammonia in muriatic acid, decomposed the muriate 

of lime in the same manner as before, and added phosphate of 

' soda to the filtered liquor. 

It may strike one at first as singular, that carbonate of am- 
nionia should not throw down, on its second application, tbfe I 
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"Same quantity of magnesia as it did on the first ; but a little 
oonsideration will explain to us the cause of this occurrence. 

When the ammoniacal salt is added to a mixed solution of 
the two earths, it would seem that the magnesia is divided be- 
tween the ammonia and the lime, somewhat in proportion to th^ 
degree of its affinity to the two, the larger portion being held in 
sdution with the former, in the state of a triple salt, the sraaller 
carried down with the latter as a simple carbonate. 

When, however, the precipitate is redissolved in an acid *, 
and submitted a second time to the action of the same re-agent, 
it is evident that only a small proportion of the magnesia exist> 
iog in the compound will be thrown down, as the carbonate ci 
ammonia will exert the same affinity as before, and consequent* 
ly form, with the larger portion, a triple salt soluble in water. 

From the facts above stated, it seems to follow, that carbo- 
oate of ammonia is not to be depended on as a complete preci- 
pitate of lime. Let us now go on to consider, whether phos- 
phate of soda can be employed to determine the proportion of 
magnesia. 

I dissolved 1 gr. of crystallised sulphate of magnesia in 8000 
gr. of water, and found that the addition of carbonate crf^ am« 
monia and phosphate of soda produced a very senable precipi- 
tate, in a portion of the liquor set aside in a watch-glass. In- 
deed, this salt, eten when diluted with 12,000 gr. of water, was 
detected in this manner by a slight cloudiness. When a weak 
sdiution of sulphate of lime was substituted for pure water, the 
,test proved less delicate ; but even then it detected 2 gr. (^ sul- 
|diate of magnesia in a pint of the fluid. 

Now, crystallised sulphate of magnesia, according to the latest 
experiments -f, (which I am happy to find confirm those 1 have 

myself had occasion to make), con»ust of about 

* '  ... , , . 

* It would seem to follow in theory, that, by wddmf^ a larger quantity of the 
^carbonale of ammonia, the whole of the magnesia might be retained in solution in 
the first instance. But it must be recollected, that, by increasing the quantity of 
the re-agent, more of the lime would probably be held dissolved. 

•f M* Longchamp, imhis paper, states the proportions of water lower, {md the 
base higher, than this ; but Gay Lussac has since contradicted him, and given an 
estimate that agrees very nearly with that above,* 
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Add, 
Water, 



r Congequenlly, in tlic former instance, 16 parts of magDe^a w& 
I eonUined in 800,000 parts of water, or 1 of the eai-tli 
I sf the fluid ; whilst in the latter, the respective proportions wa 
a 1 to 24,000. 
The same insensibility to the presence of magnesia, I find t 
r be possessed by the phosphate of ammonia, which Dr Murt 
I lias proposed to substitute for pliosphate of soda " ; but 1 1 
I not aware that this lest, which is somewhat less easily procure 
I possesses any positive advantages over the latter, except wha 
I we wish to analyse the residual liquor alter the separation of tl 
I magnesia, as in the examination of a mineral water. 

In such cases, it is belter no doubt to employ a salt liaving a 
biise of ammonia, which, in all its combinations, admits of being 
. Kadily disengaged, than to make use of a fixed salt, where the. » 
I alkali might by its presence occaaon some perplexity in oiir siih| 
I lequent operations. 

In order to ascertain the comparative accuracy of these twi 
tests, I made use of given quantities of sulphate of magnesia, ( 
salt, the composition of which, in its crystallised state, appear 
to be pretty accurately determined. .| 

From 60 gr. of this substance dissolved in water, I obta" 
by means of phosphate of soda, a triple salt, which, when d 
under an exliausted receiver, in connection with recently fiMi 
muriate of lime, amounted to 46.8 gr., and was reduced by a n 
Lt to 20.3 ; whilst, from the same quaatity of sulphate of n 
I ««Bia, treated with phosphate of ammonia, I obtained 44.5 1| 
I cS triple phosphate, which, after exposure to the «amc tempt 
1 hire with ihe former precipitate, weighed 19.7. 

tut as it is difficult, by the methoil employed above, I 
I'Heprivc the aninioniaco-magnesian phosphate of the whole iL_, 
I Its water f, and as a very inconsiderable heat decomposej^ 

• See Dr Murray's " General Fonnula for Ihe Analysis of Mineral Watcra,' 
I the EdMtirgh Plalmopldcal Traiuactioiu. 

■f Unless Ibis be admitted, we mux! HUppobe a larger quanlity of 
filer into [he composition of the triple phnsphaie Ihan Dr Marcet imagines, aoi, 
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it *, I prefer calculating the quantity of magnesia from the re- 
siduum, after exposure to a red heat, taking it in both instances 
at 40 per cent, of the precipitate. 

The analysis, therefore, by phosphate of soda, indicates 90.S 
gr. of phosphate of magnesia, equivalent to 8.1' of the pure 
earth ; that by phosphate of anunonia 19.7 gr., or 7.88 of baaew 

Now, we have stated, on the authority of the latest expert^ 
ments, that 50 gr. of crystallised sulphate of magnesia contain 
8.0 of base^ which is nearly the mean between the two ;analyses. 

To satisfy myself still further that the whole of the magnesia 
is thrown down by this re-agent, I observed whether potash, 
which (as I shall afterwards mention) is one of the most delicate 
tests of magnesia, produced any effect on a magnesian solution, 
after the alkaline phosphate had . ceased to act ; but although 
this re-agent was added in considerable quantity to water that 
had c»ntained solutions both of sulphate and muriate of magne- 
aa, the liquor remained, in either case, just as transparent as 
before. . 

(To be concluded in next Number,) 



cBtiiDg- to die calculation made by him of the proportion between the amount of the 
baae preaent in the precipitate, befbre and after exposure to a red heat. For, aa 
he esdmates the former at 19, and the latter at 40 per cent, of the whole, the pre> 
dpitate hy phosphate of soda ought, in that case, to have been reduced from 45.8 
gr. only to 21.75 ; and the one obtained by phosphate of ammonia from 44.5 to 
9L14. For, as 40 : 19 ::45.8: 21.75; and 1^45.8: 21.75:: 44.5: 21.14. Where- 
as the residuum in the former was less by 1.45, and in the latter by 1.44. The 
drcnmfrtance that the two precipitates were reduced by aved heat, in exaetly the 

same ratioy (corresponding to the ^ ^ ^^h of a grain), whilst it gives me some confi- 
dence in the accuracy of the results themselves, seems rather to favour the idea 
that the quantity of amitaonia present exceeds Dr Marcet*s statement, fbr it is not 
Ukely that the precipitates, after remaining under an exhausted receiver, should 
hams both -retained precisely the same prc^nion of water. I ^am unwilling, how- 
ever, to call in question the experiments of so accurate a chemist, without bcvfoig 
more solid grounds to go upon. 

* 1 have found that the triple phosphate begins to be decomposed at a tempe- 
rature very little exceeding 100** of Fahrenheit. 
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Art. XIX. — Sesearehes m) Hydrocyanic Add and Opium, mth 
efermce to their Counter-Poisom. By John Morxat,' 
Esq. P. L. S. M. W. S. Stc. Communicated by the Author. 



June 1815, a paper of mine was read to the Linnean So- 
ciety, developing a simple and apparently decisive method of^as- 
certiuning the sedative virtues of vegetable juices and their couii- 
ter-agents. ' ' 

The sciatic nerves of the prepared frog were taken up by a 
silver probe, and moistened with the tincture, and the result in- 
dicated the sedative power or its obverse ; the degree was deter- 
mined by ihe specific gravity of the solution employed, and the 
power measured by the duration of the period required to pro- 
duce its maximum effect. 

It would be superfluous now to describe what has already been 
amply detailed. It was clearly proved from the result, that a sus- 
pension of the voltaic excitement, more or less decided, was the 
consequence of certain vegetable juices, and that in such as were 
operative in this manner, acetic acid was found to be a counter- 
agent. 

It may be worthy of remark in this place, that discovettM 
have since manifested new alkaline bases, characterised by sped-' 
fic cliaraclers in such as having produced a sedative effect, were 
neutralised by acetic acid, as morpJiia, airopia, fiic 

The following paper is intended dmply to detail ihe results 
of some experiments, instituted with reference to the discovery 
of counter-poisons to their agency on the system. Facts are 
soon detailed ; and it is not necessary that they be amplified or 
extended by unnecessary details. The truths gleaned from ac- 
tual experiment are immutable, while Uie consequences which 
may be deduced in support of a theory, may soon be overlook- 
ed in the progresaon of intelligence. 

I had always found, that the violent headach which sometimes 
occurred in preparing hydrocyanic or prussic acid, was relieved 
and removed by ammonia, which induced me to think that the 
antidote to that acid ' t and formidable poison, might 

be found in ammoni 



^^^Itfr M«n-!i_v on H^ydrocyank Add and Opiim, ^c. 125 
A small portion of hydrocyanic acid was given to a healthy 
young rabbit, which proved fatal in ten minutes. Soon after 
its adniimstration, the head declined on one side, violent spasm 
sapervened, while the eye lost its lustre, and the animal died in 
dreadful convulsions. 

Od dissecUun ai^r death, the lobes of the lun^ appeared pa- 
ler than usual, coaguUble lymph was found lining the tra- 
chea, as in Cynanche Tracheaha, and the stomach was found in- 
damed near tlie pylorus. The bnun was not examined. 

The muscular tihre was sull excitable by voltmc agency, but 
Ihe excitability soon declined. 

A. drop or two of hydrocyanic acid on the head of a frog soon 
proved fatal. The colour promptly changed to an unwonteti 
paleness. 

The sciatic nerves of the prepared limbs were moistened witJi 
hydrocyanic acid, but no suspension of tlie voltaic excitement 
supervened. It was accompanied by a tremulous movement of 
the muscular fibre, connected with the lines of the nerves ; and 

I this spontaneous irritability seemed increased by die application 

I of alcoholic solution of iodjiie. 

I It is a singular fact, that not unfrequently an alcoholic soluliim 

of iodine, propped on the muscular fibre of a frog, excited phe- 
nomena ^lilar to the action of the voltaic apparatus. It seem- 

I L<d also to renew excitability when the susceptibility bad declined 
or was lost. 

When the symptoms were ver^ng to a fatal isauc in a frog', 

' a drop or two of ammonia on the head elFectually restored the 
BirimaL 

A greater quantity of hydrocyanic acid was ^ven to a young 
rabbit than proved fatal in the case detailed. Ammonia was oc- 
ca^onalty applied to the mouth on a sponge. The animal exhi- 

* hited no unhealthy symptom whatever. 

A considerable quantity of the hydiocyanate of ammonia with 

' excess of base, was administered to anodier rabbit, but with- 
out any deleterious effect. 

I Hcdfa drachm of hydrocyanic acid was given to a healthy 

young rabbit. The effects were prompt. Respiration became 

I laborious and difficult, with a grating in the throat, — the eye 
lost its brilliancy, — the head dropped, — itraisedashai^ Cry,afid 
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was coiiYuCsed. Strong amaioiiia was dropt into Ute a 
mouth, and it was repeatedly moistened with a sponge dipped tl 
Ktnmonia. It almost instantly revived, and even licked repeat 
% the finger which sometimes applied tlie ammonia, apparent 
quite sensible of the inslant and continued relief it afFordn 
Yfae animal effectually recovered. Its lips were excoriated 1 
the ammonia. 

Conscious of the complete antidote to this fomiidalile 
fijund in ammonia, t took a quantity of hydrocyanic add, sol 
nent to produce violent headacfa, stupefaction, &c., but diluH 
ammonia afibrded me instant relief. I occa^onalty applied'fj 
to the olfactory organs, and bathed the forehead. 

Since hydrocyanic add has been introduced into our phai 
copceia, and employed in phthisis pulmonalis, and accidental jS 
toning may be anticipated, it is nf much moment to know an H 
ifectuaJ barrier to its virulence ; and such is my complete c 
tion of the antidote, that I would feel no hesitation whalevea 
taking a quantity sufficient to prove fblal, provided there std 
T)y a skilful hand to administer the remedy. 

It is admitted that mriiphia is the aciive principle in opiu 
Siforphia dissolved in alcohol, in wliich, however, it is sparing 
'BDluble, produced, on the sdatic nerves of a prepared frog, i 
fccts analogous to those of the tincture of opium. Acetic a 
testored the voltaic excitabihly. 

The sciatic nerves were moistened with superacetate of morphl 
^t the excitement was the same as if none had been applied. 

A frog's head and abdominal viscera were steeped in superao 
tale of morphia, but the voltaic action remained unchanged. 

Half a drachm of superacetate -of morphia was j 
young rabbit, but no apparent derangement of its healthy fiui 
tions took place : it rather seemed to act as a stimulus to appedf 

These experiments pointed out acetic add as the counter-ji 
BOn to opium, and from its volatile properties, and other chai 
ters, in which it differs almost essentially from acetous acid, I 
ving no alSnity with it except in an acid eliaracler, and hai 
mudi of the features of an ether, I am of opinion aeetic acid n 
prove serviceable where acetous acid would not prove effectuaJS 

Ttco arid a half drachvis of tincture of opium were given tb"i| 
Tabbit. In a short time the eye became more opake, tlie pu] 
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dwindled to a inatheuiaucal (>oint, and was insensible to the sti- 
mulus of ligiit, the hfad fell to the Hoor, and the breathing wa,s 
difficult and luud, and there supervened a fatal prostration of 
strength. Acetic acid wan then administered through a quill, 
aaA applied to the mouth on a sponge repeatedly. Tim head 
I was ako liatlied with qeelic acid, and it was also applied to the 
cKlremidcs, and in the direction nf the spine. The whole yuan- 
dty of the acetic acid used was about a fluid ounce. The ani- 
mal was also frequently roused, and finally kept wami. The 
animal effijctually recovered. 

These experiments were repeated with uniform success on 
other rabbits. Several days have elapsed, and they continue in 
the most healthy condition. 

I much regret that these experiments have been so painful 
to me, as to cause for some time an interruption of my researches 
OH Hyoscywrnus iHger, Alropa Belladonna, Cicula virosa, and 
other vegetable poisons ; and nothing but the high importance 
which might attach to the discovery of an antidote to their fata- 
lity, could have induced me to commence The inquiry. 

1 have no hesitation to pronounce, with positive certainty, that 
in ammonia will be found a complete antidote to hydrocyanic 
atid, and in acetic acid an efFectual counter-poison to opium. 

Tlie agency of voltaic excitement holds out a method to dis- 
cover the comparative sedative or narcotic properties of vegetable 
juices, as well aa their counter-agents. It unfoldi also those 
tbst are stimulating and those that are not, with tlieir relative 
correctives. By this means, we are prepared by well grounded 
anticipation for the successful apphcation of an antidote. 



Abt. XX. — Report on Uie Cultivation of Spices at Bencoc^n, 
rme t^the British Settlements in the Island of Sumatra ,■ ad- 
drtsaed to W. R. Jennings, Esq., SecretoTT/ to Government, 
Fort Marlborough, By J. Lumsdaine, Esq. " 

1. RE. geographical portion of the Island, its local adapta- 
tions, and the genuine influence of its sky and climate on the 
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v^eUtble kingdom, but, abuvi; all, the similarity ot the latter 1 
tlial of tlie Moluccas, iudutsed a belief thai ihe spice-trees wouJ 
thrive as prosperuuely iu these districts as in their native ulla 
Accordingly, the Deputy-Governor and Council of Fort B 
borough, dispatclied, in 1796, a small vessel to Aniboyna, i 
the purpose oi' llirowing in supplies into diat garrison, and i 
turning with apice-plaiitti. Owing, however, to Mme untowai 
accident on die voyage, it was found necessary to bear away £ 
Prince of Wales' Island, whefe the vessel was declared not s 
worthy, and thus the object of the mbsion was frusU'aled, 
was neverihelees reattenipted and accomplished in 1798, by ti 
ship I'hcenix, which landed 864 nutmeg, and 66 elove-plaiits m 
Fort Marlborough, the m'IioIc of the former, and two-tbirda (rf 
tiie latter being in a healthy and vigorous condition. These 
were distributed to such of -the gentlemen of the settlement a 
■latives as engaged to lake cai-e of Uiem, and a few were m 
the out settlements, lu order to a^cerlain llie soil most fa 
able for their culture. A considerable share fell to the 
Mr Edward Coles, by whom ibey were planted out at Pannii 
tang Dallam, in viigin forest-land, where the most forwwd.a 
the nutmeg trees blossomed, and perfected their fruit towards cl 
close of the year 1803. The lIovcs pined and dropped off jl 
rapid succession. Out of the whole number, four only arrin 
at maturity, (jne of which flowered in 180!;}, and the most v 
runs of them did not survive the thirteenth year. 
. Notwithstanding the indifferent success attending tliis 
essay fi'om die loss of numbers of the plants the general resij) 
was satisfactory, and inspired a belief that tbct>e valuable eKotifl 
might, by perseverance and increased attention, become natura 
Used to (he soil. An opportunity of putting this to the ti 
furUier experiment accordingly presented it«?lf in 1803, 
which year the late Mr William Roxburgh reached the sett] 
ment with a supply of upwards of S2,fl00 vigorous e 
plants, and between GOOO and 7000 clove-plants frotr, i 
na, which were put under charge of the late Mr Charles Cai 
bell, for general distribution ; but the applications for pla 
were so urgent, that they greatly ovcrhalaiiced the stock i 
ported. 
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The settlempnt now assumed the resemblance of a husy agri- H 

' cultui^ commuuity, and discussions on the properties of the H 

soil became the daily topics of conversation. The soil through- ^ 

I out the plantations is generally red mould, with atony frag- 
ments or pebbles frequently intermixed with it : the surface of 

, it in the forest, alluvial and low lands, being of a chocolate colour, 

I varying in depth from 3 to 10 or 12 inches. After a long du- 
ration of 6ty weather, this mould is frequently found to be so 
stiff and unyielding, as to require a good deal of labour to effect 
a mechanical division of its jjarticles, so as to render it fit for 
the purposes of agriculture. It is susceptible, however, of very 
great amehoration by means of tillage and appropriate com- 
posts; and, indeed, the soil of Ceylon, in which the cinnamon 
tree thrives so luxuriantly, is of the same description. The 
low lands and swamps are highly productive, in proof of which 
it is sufficient to mention, that those of Benteerin were at one 
time under a course of culture for twenty years without a fal- 
low. A mwly-looking soapy clay is met with at the distance of 
10 or 12 feet from the surface, which, at a still greater depth, is 
conraderably indurated by the action of tiie water that percolates 
through the ground in all directions, and in combination with 
sBiid, forms the substance called Napai. 

The mode of culture adopted in the different plantations is 
nearly the same. The beds of the trees are kept free from 
grass and noxious weeds by the hoe, and the plough is occasion- 
ally run along the inteijacenC spaces for the purpose of eradl- 
cadng the Lallan g {Andrt^gtm caricosum), which proves great- 
ly obstructive to the operations of agriculture. The trees are 
generally manured with cow-dung and burnt earth once a-year, 
in the rainy season; but the preparation of suitable composts, 
and their mode of application, are but imperfectly understood. 
The pruning-kiiife is too sparingly used ; very few of the plant- 
ers lop off the lower verticels of the nutmeg-trees, or thin them 
of the unproductive and straggling branches. 

The nte of a plantation is an object of primary importance, 
and doubtless the alluvial grounds are entitled to preference, 
from the acknowledged fertility of thar soil, and its appropriate 
organisation and capability of reta'ming moisture, independently 
of" the advantage of water-carriage. Several of the nutmeg- 
VOL.VU. NO. 13. JULY 1822. I 
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trees of thu iinporiaiiun of 179U at Mocu Moco, are placed, 
■oil of ihk d<;scnptiuii, aud allhougli never manured, are in ti 
iughiifit state of luxuriant'e, and bear abundantly. Next lo ti 
alluvial deposit, virgin forest-lands cliuni pre-eminence, thi 
surface b«ng covered nitb a dark coloured mould, formed I 
die alow decay of falling leaves and mouldering trunks of ti 
and ne.'it to these are to be ranked tlie open plaios. Declivi 
are objectionable, from the risk of the precipitation of the moi)^ 
and manure into the tiubjacent rarines, by the heavy torrents 
rain that occasionally deluge the country. Above all, the 
t8tion» must be protected from the southerly and norther] 
winds, by a skirting of lofty trees ; aiid, if nature has not 4 
ready made this provision, no time siiould be lost in belting Hj, 
grounds with a double row of the Caseuaiina littorea and Cq 
bera M aughas, which are well adapted for this purpose. If tjf 
pliuitation is eiitensive, subsidiary rows of these trees may \f, 
planted at convenient distances; but no large trees whaXe^ 
duiuld be suHered to grow among the spice-trees, as they ( 
dude the vivifying rays of the sun, and arrest the descent 
the salutary night-dews, both of which are essential to the qi 
lity and quantity of the produce, besides that they rob the a 
of its fecundity, and intermingle their roots with those of t 
^ice-trees, Kxtensive tracts of land are to be met with is thtf 
interior of the country, well adapted for the cultivation of t^ 
nutmeg and clove, and to these undoubted prelerence Is due. ,,| 
In originating a nutmeg plantation, the Grst care of the cultij 
Tator is to select ripe nuts, and to set them at the distance of % 
foot apart in a rich soil, merely covering them very lightLs' 
with mould. They are to be protected from the heat of tl^ 
Min, occasionally weeded and watered in dry weather every othq 
day. The seedlings may be expected lo appear in from tbii1| 
to dxty days, and when four feet high, the healthiest and mi 
luxuriant, having three or four verticels, are to be removed 
the commencement of the rains to the plantation, previoui 
cleared of trees and underwood, by burning and grubbing 
their roots, and placed in holes dug for their reception at thw 
distance of thirty feet from each other, screening tl]em from th« 
beat of the sun and violence of the winds. It is a matter 
•ssential importance, that the ground lie well opened, and its ( 
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broken, in order to admit of the free expan^un of the 
roots of the tender plants, and that it be intimately mixed with 
I burnt earth and cow-mamire, in llie proportion of two-thirds of 
the former to one-third of the latter. Tlie plants are to be set 
in rows, as well for the sake of regularity as for the more conve- 
i nient traverang of the plough, which is now to be employed in 
clearing the intermeiliato spaces of laliang and other noxious 
grasses, carefully avoiding to trespass on the beds of the trees. 
They must be watered every other day in sultry weather, ma- 
I nured annually during the rains with four garden- baskets of the 
abovti naennoned compost to each tree, and protected from the 
' sun till they attain the age of five years. They will then be 
'  sufficiently liardy to bear the sun, and from that age until thar 
I fifteenth year, the compost should consist of equal parts of cow- 
dung and burnt earth, and from eight to twelve baskets of this 
will be required for each bearing tree, a lesser proportion bdng 
distributed to the males. From the power of habit, the trees 
will, after the fifteenth year, require a more stimulating nutri- 
ment ; the dung ought not, therefore, to be more than two or 
three months old, and the mixture should consist of two parts 
of it to one of burnt earth, of which the suitable proportion will 
be from twelve to sixteen baskets to each tree biennially. 

In all plantations, whether situated in forest lands or in the 
plains, the necessity of manuring at stated intervals has been 
fbund indispensable, and is indeed identified with tJieir pros- 
perity. The proper mode of applying it is m a circular furrow, 
in immediate contact with the extremities of the fibrous roots, 
which may he called the absorbents of the plant, In a sc^areity 
of dung, recourse may be had to the dregs remaining after the 
preparation of the oil from the fruit of the Arachis Hypt^tea 
in mixture with burnt earth, wiiich is a very stimulating ma- 
nure ; or composts may be formed by the decomposition of 
leaves or vegetable matter of any description, Sea-weeds and 
mar.y other articles may also be resorted to, which will readdy 
occur to the intelligent agriculturist. 

During the progressive growth of the plantation, the beds of 
the trees are to be regularly weeded, and the rxxrts kept properly 
covered with the mould, for these have a constant tendency to 
seek the surface; the growth of the lateral branches alow is to 
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he encouraged, and all suckers or dead and unproductive bran- 
ches are to be removed by the pruning-knife, so as to thin the 
trees considerably, and to admit of the descent of the nigbt- 
dews, which are greatly contributive to tlieir well-being, espe- 
cially during the dry and" sultry weather ; creepers are to be 
dislodged, and the lower verticels lopped off, witli the view of 
establishing an unimpeded circulation of air. The concluaon 
kX tlie great annual harvest is the fittest time for pruning tlie 
trees. 

The nutmeg tree is muntecious as well as ditscious, but no 
means of discovering the sexes before the period of inflores- 
cence are as yet known. The relative proportion of male and 
female trees is also undelined, and is indeed the effect of chauce ; 
the number of productive trees may, however, in a rough way, 
be estimated at about two-thirds of the whole cultivatLon. 
Whatever may be the intention of nature in producing so greab 
a proportion of male trees, and however necessary this may be 
to the continuation of the species in a wild state, it does not ap- 
pear, that, when reduced to a state of cultivation, the ferUle 
pianiB are in any way benefited by it, as the moncecious plants 
have in themselves the means of perfecting their fruit. The 
number of male trees, therefore, necessary to be retmned, for 
the impregnation of the female ones, will depend entirely upon 
that of the moncecious kind ; and all above this number are to 
be considered as superfluous, and should be cut down, that 
others may be planted in their stead. 

Upon an average, the nutmeg-tree produces fruit at the age 
of seven years, and increases in produce tUl the fifteenth year, 
when its productiveness is at the highest. It is said to continue 
prolific in the Moluccas for seventy or eighty years, but our ex- 
perience carries ub no farther than twenty-two years and a half, 
all the tree'« of which age that have been properly managed, are 
still in the highest degree of vigour and fecundity ; and for this 
reason no term for planting a succession of trees can yrt be 
6!(ed upon. Seven mondis in general elapse between the first 
appearance of tlie blossom and ripening of llie fruit, and the 
produce of one he; "'th another under good cultiva- 

tion, may, in the & ' the plantation, be calculated 

At five pounds of n >und and a quarter of mace. 
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I bave (Aserved, however, that some tices pri>duce every year a 
great quantity of fruit, while others constantly give very little. 
It bearg all the year round, but more plentifully in some months 
than in others. The great harvest may generally be looked for 
\a the months of September, October, November and December, 
and a smiJi one in April, May aod June. Like other fruit- 
twes on this portion of Sumatra, I have remarked that it yields 
mo6t abundantly every second year. The fruit having ripened, 
the outer integument bursts spontaneously, and is gathered by 
means of a hook attached to a long stick, and the mace being 
cautiously stripped off, and flattened by the hands in angle 
layers, is placed on mats for three or four days in the sun to 
dry. In damp and rainy weather, the mace should be dried by 
the heat of a charcoal Are carefully conducted, so as not to 
smoke it or blacken its surface. 

The nuts liberated from their macy envelope, are transported 
to the drying-house, and deposited on an elevated stage of split 
neebongs, placed at a sufficient distance from each other to ad- 
mit of the heat, from a smouldering fire beneath, without suf- 
fering even the smallest nuts to pass through. The heat should 
not exceed 140° of Fahrenheit, for a sudden inordinate degree 
of heat dries up the kernels of the nuts loo rapidly, and its 
continued application produces fissures in them ; or a fermenta- 
tion is excited in them, which increases their volume so greatly 
u to fill up the whole cavity of the shell, and to prevent them 
from rattling, when put to this criterion of due preparation. 
The fire is Ughted in the evening, and kept up for the whole of 
tbe night. The smoking-house is a brick building, of a suit- 
able size, with a terraced roof, and the stage is placed at an ele- 
vation of ten feet from the ground, having three divisions in it 
for the prt>duce of different months. The nuts must be turned 
every second or third day, that they may all partake equally of 
the heat ; and such as have undergone the smoking process for 
the period of two complete months, and rattle freely in the slietl, 
are to be cracked with wooden mallets, the worm-eaten and 
t^rivelled ones thrown out, and the good ones rubbed over sim- 
ply with recently prepared well silted diy Hme. They are now 
to be regarbled, and finally packed for transportation in light 
casks, the insides of which have been smoked, cleaned, and 
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covered wiUi a coating of fresh water and lime, if padted id 
tdiests, the seamg must be danimered lo prevent the admiB^on 
of fur or water. There is no necessity for sorting them, as, pre- 
viously to their sale, they ai-e classed into sizes in the Com- 
pany's warehouse in London. 

The mode generally practised in pieparing nutmf^ for ihe 
market, is to dip them in a mixture of salt-water and lime, and 
to spread them out on mats for four or five days in. the shade 
III dry. I am, however, convinced, from much experience, thai 
this is a pernicious practice, not only from the quantity of mnin I 
lure imbibed in this process, encouraging the breeding of-ii^| 
sects, and rendering the nuts liable to early decay, but from die 
heating quaUty of the mixture producing fissures and occs- 
sinning it great loss in the out-turn ; whereas, by liming them 
amply in the dry way, as I have recommended, the loss ought 
'not to exceed 8 per cent. In the shell they will keep for a great 
length of time: I myself have kept theni in thb state for a 
great length of years, and when cracked they were found jxjrfectly 
sound. From the report of the London brokers, however, 
ithey will not answer in this way in Europe, on account of the 
-heavy allowance for sliells, winch is one-third of the woght ;, 
.but die Chinese merchants are in the daily habit of exporting 
^hem to I'lnaiig and China, where they are in request. 

Although the clove-tree attains great perfection in tlie red 
^ould of these districts, it is more partial to a less tenactoiit^ 
soil. Its cultivation has been established for many years in the 
-West Indies and at Bourbon, and is of secondary importance 
only. The mother cloves arc planted in rich mould, at the dis- 
tance of twelve inches from each other, screened from the sun 
and duly watered. They germinate within five weeks, and 
when four feet high, are to be Iransfdanted at intervals of thirty 
'feet, with a small admixture of sand with the red mould, ao as 
lo reduce its tenacity, and are to be cultivated in the ^ame mode 
as the nutmegs, only lliat when full grown, tliay require less 
manure in the proportion of one-third. They yield generally 
at the age of ax yean*, aud at that of twelve are in xhwc highest 
stale of bearing, when tlie average produce may be estimated 
at six or seven pouiiik nf marketable fruit each tree during ijie 
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have liilherto borne two crops in three years only. The fiuit 
is terminal, and when of a reddish hue, is plucked by ihe hand, 
so that the process ftf gathering it is tedious. It is then dried 
for several days on mats in the sun, until it breaks ckmIj be- 
tween the fingers, and assumes a dark lirown colour. It loses 
about 60 per cent, in drying. When past its prime, the clove- 
tree has a ragged and uncombed appearance, and I am led lo 
suppose ihat its existence is Hmited to twenty j"ears, unless in 
very superior .toil, in which it may drag out a protracted and 
unprofitable state of being to the period of perhaps twenty-four 
years. Hence it liecomes necessary to plant a succession of 
seedlings, when the old trees have atttuned eight years of age, 
and this octennial succession must be steadily kept in view. 

With reference to the number of labourers, cattle, and plouglis 
necessary for a plantation of 1000 nutmeg or clove-trees, after 
,the ground has been thoroughly cleared of underwood and 
stumps of trees, I consider that seven Chinese, or active Benga- 
lee labourera, fifty head f£ cattle, and two ploughs, would be 
sufficient for all the purposes of the cultivation, with the excep- 
tion of collecting the clove harvest, which being a very tedious 
process, would require an extra number of hands, and, indeed, 
the best plan would be to galh^" it in by contract. 

I have very great satisfaction in afiurding my indixidual les- 
limony to the energy and zeal which actuate the great body of 
(he planters, and of the correspondent improvement of their re- 
spective plantations. Without mentioning the names of indi- 
viduals who have been foremost in this race of emulation, sufiice 
it to say, that the plantations generally exhibit tokens of pro- 
. gressive amelioration, and that such of the trees of the importa- 
tion of 1798 as have been duly cuhored, are in the highest de- 
gree of heahh, vigour, and productiveness. 

It would be unreasonable to expect that such felicitous results 
could have been realised without proportionate aacr^ces. In 
the first era of the speculation, the cuItivatorK had to contend, 
on the one hand, with Nature, in exploring and eliciting the la- 
tent properties of a soil notable only for its supposed indomi- 
table sterility ; while, on the other hand, the problem aticaj suc- 

is of the undertaking and extent of capital requisite lo oon- 
a prosperous issue, involved considerations of no tri- 
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vmI importance. It is to their industiy, spirit, aad peneve- 
raoce, that we owe the naturalisaticxi of thete valuable eaodics, 
the establidied reputation of their produce, both in Europe and 
India, the abolition of the monopoly and exclusive pretensions of 
the Dutch to thib trade ; and, finally, the assured possession to 
Great Britain of this promised scene of natintnal and colonial 
wealth. I consider that I am within bounds, in estimating the 
total amount of European private capital sunk in this specula- 
tion at 436,000 dollars, and of native at 35,000 dollars, from 
the first commencement of the plantations until the trees reapec- 
tively came into bearing, but of this a ccmsiderable portion has 
been redeemed in produce. 

Abstract Statement of the Public and Private Spice Plantations 
at and in the Vicinity of Fart Marlborough, Jbr 1819-90. 
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Art. XXI.— On a Remarkable Peculiarity in the Law of the 
extraordinary Refraction of differently-coloured Rays exhi- 
bited by certain Varieties of ApophyUite. By J. F. W. 
Herschel, Esq. F. R. S. Lend. & Edin. &c. &c. &c. * 

xJouBLY refracting crystals have hitherto been divided into 
two classes ; the first, comprising those in which the deviation of 
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the extraordinary ray may be regarded as arising from a repul- 
^ve force, emanating from one or more a\es, as in carbonate of 
lime; and die ollitr, fruui an attractive, as in zircon. Interme- 
diate between these, and forming, as it were, the limit between 
both, are bodies devoid of thu property of double refraction, as 
Suor, glass, &c. Ali these .substances, hotvevcr, act with diffe- 
rent degrees of energy on the differently-coloured rays, accord- 
ing^ to a Jaw whidi appears subject to great variations in ditte- 
roit bodies, and which is directly deducible in any given body, 
from the series of tints developed by exposure to polarized light. 
In 8 former paper *, I have instanced some remarkable devia- 
tions from the ordinary law of tints exhibited by certain varie- 
ties di the apophylhte; but from the mode of experimenting 
there followed, the most remarkable of the peculiarities present- 
ed by the speeiniens employed escaped my notice. It is this, 
that out of the three varieties examined, two appear to belong 
at once to all the three classes of Media above enumerated ; pos- 
sessing the property of attractive crystals when exposed to the 
rays forming one extreme of the spectrum, and of repulsive in 
their action on tlie other extreme ; while, for certain internicdiale 
rays, they are altogether void of the property of double refrac- 
doD, and allow such rays to pass freely through them m all di- 
rectvms, without dividing ihem into two j>encila. 

I was led to a knowledge of this remarkable singularity, by 
the consideration of the forms of the curves traced in Figs. 2. 
and 4. -f , whose ordinates represent the polarizing energies of 
tbe two varieties in question, on the rays whose place in the 
spectrum is denoted by their abscissas. It is assumed, without 
any particular grounds, in my former paper, that these curves 
Ke, throughout their whole extent, on one side of their absdssic. 
This was natural enough, being accustomed to regard crystals 
as necessarily included in one or the other of the great divi^ons 
above referred to, and in the mode of experimenting there re- 
acHted to, the contrary could not be discerned, the change Irom 
attractive to repul^ve being marked by no phenomenon. In 
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conBidering the subject more carefully, however, it struck me 
that, as the curves in question had been traced to the immediate 
\icinity of the axis, and, when lost sight of, were Ihen approach- 
ing it more rapidly than in any other part of their course, it was 
highly probable that they would meet it in that part of the spec- 
trum out of the reach of observation, and if so, must cut it, and 
the portions corresponding to the two extremities of the spec- 
trum would thus lie on opposite sides, the absolute lengths of 
the ordinates given by the experiment remaining unaltered. 

To put this idea to the test was a matter of considerable de- 
licacy, as well from the imperfections of the specimen, as from 
its feeble polarizing energy, and the great difference of its action 
on the different colours. In ordinary cases, to determine whe- 
ther a crystal be attractive or repulsive, nothing more is reqili-' 
red than to place a plate of it between crossed tourmalines, so as 
to view the polarized rings, and then crossing it with a plate of 
mica or aulpbateof lime, having its principal section 43°inctined 
to the plane of primitive polarization, to notice in which qua- 
drants of the rings the tints are raised, and in which depressed. 
If the plate of the substance examined be then removed (with- 
out altering the position of the mica plate), and replaced by a 
plate of carbonate of lime, tourmaline, or any other known sub- 
stance, (which it is convenient to keep as a standard of compari- 
son), it is immediately seen whether the crystal in cjuestion be 
of the same, or an opposite character with the standard ; the 
corresponding {laaAviOiXs of the rings seen in the two substances 
being similarly affected in the one case, and the alternate ones 
in the other. So coarse a method proved, as might be expected, 
unavailing in ihe present instance, the order of the tints bang 
so completely altered by a plate of mica of moderate thickness, 
as to be no longer recognised, and I was obliged to have re- 
course to measures taken in homogeneous light, and on a divided 
apparatus. The method I pursued was as follows : — Having 
enclosed the crystallized plate of the second variety described in 
my former paper, in castor oil, in a proper apparatus for vary- 
ing its inclination to the polarized lieani, and adjusted it so as 
to revolve in a plane ' "" * '' ted to that of primitive polariza- 
I noticed the which the first minimum of 
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the ordinary pencil en one side of the avis took place. These 
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25* 51' ^ 

The variations in the observations of the violet rays arise not 
90 mu(A from the imperfections of the specimen, and the diffi. 
culty of taking measures in violet light, as from the rapid change 
of the polarising energy, as the ray approaches the extremity of 
the spectrum, and the mean result above set down is, in conse* 
quence, that corresponding nearly to the mean violet rays. I 
now interposed between the crystal and the reflector, on which 
the inddent light received its polarization, a plate of mica, so 
thin as to polarize (alone) a bluish-white of die first order ; its 
plane being perpendicular to the ray.. My object in using so 
thin a {date, was to dilate or contract the system of rings, by a 
quantity decidedly smaller than half the interval between two 
oontiguous .Ones, so as to avoid all possibility of a ipistal^e in the 
order of the ring brought under e)^aip^nation, by the .interposi- 
tiqn pf the. mjyca p}ate ; the pdnt in question beyag not tp obtain 
aoy precise numerical results, but merely to ascertain whether 
thf^ oh^ge of the inclination correspopding to the minimi^m or 
maapmum of any given ruig, produ^ by a mica plate of in- 
fipitesimal thickness, would haye thp same or^ opposite signs for 
tbe two ends of the spectrum. 

The mica being fixed so as to . have its principej sect^n 45° 
inclined to the plane of primitive polarization (or in azimuth 
46®), the minima of die ordinary pencil were now observed to 
take place at the following inclinatiahs. 
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The inclination was therefore diminished for the red rays, 
and increased for the \dolet ; in other words, the interpoation of 
the mica had contracted the red rings in a direction parallel or 
perpen^cular to its principal section, but dilated the violet. 

I no# (to confirm this indication) turned round the mica 
plate one quadrant in its own plane, so as to reverse its iaction 
on the polarised beam, and then, repeating the measure^ found 
as follows. 
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The effect on the measures, as we see, corresponds to the 
change of circumstances, the red rings being now expanded and 
the violet contracted, by the action of the mica in the direction 
in which they were observed. To assure myself still more com- 
pletely of the identity of the ring examined, I detached the mi- 
ca, and observed the first evanescence of the extraardmary 
pencil in the extreme red rays, which took place at an inclina^ 
tion of 2T 11". The whole interval, then, from the maximiim 
to the minimum of the first red ring, embraces an extent of 
ar ir-19° 9S^T^\ while the displacement of the minimum 
by the mica did not exceed 2° 11' in one direction, and 1^ 9ff in 
the other. On the other hand, computing the first evanescence 

of the extraordinary pencil in violet light, from the fori&ula * 

 

* n =• the number of periods, and parts of a period, performed by the polari* 
zed ray within the plate. 
I ■=. the length of each period. i •=. the thickness of the plate. 
6 = the inclination of the ray to the axis. 
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nl^^t.^t.tant 
which pves siu t = U^pjl +^*_p), where ;> = 5-;. 

we find that it will take place at 36" IS' of inclination, and the 
variations produced by tlie mica in the place of the ordinary mi- 
nimum being +5° 4* and —3° 36', are decidedly less than the 
interval between the maximum and minimum of the first ring, 
which is 38° 12' - 26° 19' = 11* 53'. 

However, to leave no doubt on this head, I interposed an ex- 
tremely thin plate of mica, which polaiized but a feeble blue of 
the first order, and placing its princijial section successively at 
azimuths 45° and 45° + 90° = 135% repeated the measures of 
the inclination at which the first minimum took place, taking in 
each cose the mean of ten observations, to compensate the vtu 
nous irregularities it was found impossible to avoid. I thus 
obtiuQcd the following results. 







Admuth — 15' 


Arimuth— 135' 


tWlo Violet, - 


urn of Eitreme Bed, 


18- atf 

26 15 


ir &sr 
it 35 



The feeble double refraction, joined to the imperfection of 
the specimen, and the impracticability of cutting it into a prism, 
with its refracting edge parallel to the axis, (owing to the facili- 
ty with which the laminie separate from each other,) ha\-e pre- 
vented my verifying these results by actual observations on tlie 
double refraction. There can be no doubt, however, what would 
be the result. The spectra formed by the two refractions would 
appear superimposed on each otlier, but of different lengths, the 
indigo spaces of each coinriding. They would consequently ap- 
pear as one spectrum of diluted colours, and unless examined in 
homogeneous light, the double refraction would not be noticed 
attd). 

There can be little doubt, loo, that the third variety of apo- 
phyllite described in my paper, would exhibit similar phenome- 
na; but I have not thought it necessary to make any experi- 
ments OD it, the fact which it is the object of this paper to point 
out, bong, I hope, sufficiently proved without it 
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^^if^iervai'iomi on tli£ preceding Papt:i: By Dr IIhewstkh. 

' The very important fact established with so much ingenuity 
and address in the preceding paper •, appeared to me so highly 
interesting, that, in a paper read before the Royal Society of 
Edinburgh on the 17th December 1821, I have endeavoured to 
refer it to the ordinary influence of three positive rectangular 
axes, which are in equihbrium only for the yellow rays of the 
spectrum. 

" In the Biaxal Apophyllite," as I have remarked in that pa- 
per, " one of tiie polarising axes must be in the plane of the la- 
minae, and in both the Biaxal and the Uhiaxal Apophylhte, 
there appears to be an axis perpendicular to the laniiuse. As 
the form of the prism of Apophyllite is perfectly symmetrical in 
relation to the axis, it is probable that there are two equal and 
rectangular axes, of a Positive or Attractive character, in the 
plane of the lamina:, each axis being perpendicular to the paral- 
lel faces of the crystal, and we know that there is a Po&Hive or 
Attractive axis at right angles to the laniinse, and coincident 
with the axis of the prism f . The two equal Positive axes, 
which we shall call the Horizontal axes, on the supposition that 
the prism is placed upon its base, will obviously produce a ^ngle 
Negative axis, coincident with the other Positive axis, . or the 
Verticai one perpendicular to the lauiinie, and the system of 
rings round the resultant of these two axes, will deviate □:H>ce 
or leas from Newton's scale, according to the nature of the dis- 
persive forces of the elementary axes J. Let us suppose that 
the resultant negative vertical axis has the same action upon the 
Vellow rays of the spectrum as the real poative vertical axis ; 

• A Blight notice of this discoverj of Mr Hersehers was given in [his JiMmal, 
Vol. V. p. ai's. See also Vol. I. p. 5. 

■|- I must refer the reader ta my paper " On the l^wa of Polariaiition anJ 
Double BefracUon," in the PkiL Trans. Land, for 1818, p. 831, and p. Klfi, — 85*. 
for the groundu upon which this resolution uf aiesiemade. In the case of Apophyl- 
lite, there ore rensons of 3 peculiar kind fur supposing the exietence of tbiee aiel. 

t For an iUustraiion p' •is, the reader is referred to my letter to Mr 

Henchel, published at Ihi ' in the PkU. Traiu. 1880, p. 94. ; Bod 

to Mr HerBchel'a paper in '^lie Caabridgt PkUoMpiieal Sbdcty, 

«^ i. p. !1. ; or in thiE . 15. ( and Vol. r. p. 34a 
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tnit that it acls much mure energetically upon ihe Hed L'strerai- 
ty, and much less energetically upou the Blue extremity of the 
spectrum. The yelloii? rays being thus sohcited by equal and 
opposite forces, the crystal will exercise over them no polarizing 
energy. Thererf rays being subjected to a greater polarizing ener- 
gy from the NegaHve than from the Positive axis, will give rings 
corresponding to the difference of tlieir opposite actions, and the 
characters of these rings will be Negative. The l^ue rays, on 
the contrary, being much less energetically acted upon by the 
N^aHve than by the Positive axis, will form rings proportional 
to the difference of their actions, and these rings will be Positive, 
from the predominating influence of the positive axis. In this 
way, a particular crystal of Apophyllite may exercise over the 
red rays of the [wlarized beam a negative influence ; over the 
blue rays a positive influence ; and over the yellow rays no in- 
fluence at all * ; while it is the general character of tlie mineral 
lo exert an attractive doubly refracting force over all the rays 
of the spectrum. The ray of compensation, in place of being 
yellow, may have any position in the spectrum, and those un 
each aide of it will afford positive or negative tints, according 
ae the poative or the negative axis exercises over them a predo- 
minating influence. 

" This view of the polarising structure of Apophyllite, affords 
a complete explanation of the singular tints which surround its 
resultant axis. Each order of colours is as it were a residuaJ 
spectrum ■{■, arising from the opposite actions of the negative 
and the' positive axis, and the tints of which these orders are 
composed, will consequently vary, according to the locality of 
the ray of compensation." 

* This partial equilihriuin of polarising forces is analogous to the pstsdoxlcat 
phenomena of o compound lens, xvliich, aa I have elsewhere shewn, may be con- 
nrucled so as to eotiveTge ihe Blue i&ja, divtrge the Sid rays, and eieicise nd ocf »n 
« all upon the Ydhm ones. That is, the same componnd [ens is a Plane leu in 
jcUatt l^t,  cMv&x one in blve light, and a etmcave one In red iight- 

-|- Among the varioas residual or secondarj spectra which I have examined in 
the coQTBc of my eiyerimetils " On the Action of Transparent Boiliea upon the 
dtHfetently colonred Raya of Light," there aiE many omoog the polarised rings 
»bleh have ciactly the same tint ; and there are some which resemMe as nearly aa 
powibic those in Apophyllite. — See Fdinbvrgh Traniaaiims, vol, viiu p. I. 
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In all the crystals which I have cTuunined, induding Apofdijri- 
lites fioin Fassa, Utoe, Faroe, and Iceland, the doubly reftmetiiig 
tcfK^ as exhibited by a distinct separation of the images, was 
PoMive or Attractive, whether the ray was redj blue, or yellow. 
I therefore consider the property discovered by Mr Hmradid 
as bdonging only to some particular crystals, or parts ci crys- 
tals, in which one of the three positive axes has had its mb&am^ 
reduced. Specimens will, I have no doubt, yet be found, in 
which, the Apophyllite exerts a Negative action on all the rays 
of the spectrum ; for I have shewn in the paper already quoted, 
that the intensity of the principal axis varies in the same -crys- 
tal according to a regular law, and that all its variaticms are 
symmetrical, in relation to the centre or the summits of a ooo^ 
plete crystal Hence, it is extremely probable, that the points 
or nodes at which the negative passes into the positive structure^ 
may be found in the same crystal, and near the points o^ 6 in 
Fig. 18. of my paper on Apophyllite ; for in several crystals the 
transition at these points appeared to be very sudden. 



Aet. XXII. — Notice respecting the House^ <S*c. of CopemicM, 
In a Letter from George Haevey, Esq. Member of the 
Astronomical Society. 

Deae Sis, 

_i N a former number of your valuable Journal, you introdu- 
ced a very interesting Jhc simile of one of the letters of the 
celebrated Copernicus. I am a lover of such fragments, be- 
cause they awaken associations of a pleasing kind ; and in 
moments of difficulty and depression, bring accessions to human 
happiness, more consolatory than all the pleasures which power 
can conmiand. 

By the kindness of a scientific friend, I have been favoured 
with the inclosed sketch of the house in which this illustrious 
astronomer resided * ; and also of the chair in which he was 
accustomed to sit. The pyramidal figure near the house, is the 
well which supplied him with water. They have afforded me 



• See Plate II. Figs. 5. and 6. 
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gratification, and with the view of communicating pleasure to 
your readers, they ore now oiFered to your attention. 

The astronomer, I am informed, readed in the highest gar- 
ret, " a true nestling place of genius, which seems to delight in 
hatching its offspring in bye corners." What mingled recoU 
lectionH crowd on the mind, when contemplating a sketch of 
this kind ! In this room was nursed the genius of those deep 
and profound speculations, which, in succeeding years, was to 
produce so mighty a revolution in the world. It was in this 
chamber that Copernicus investigated the systems of anaent 
times, and resolved to break through the theories which had 
been sanctioned by the authority of ages ; — which had grown 
up with a long race of centuries, and become identified, as it 
were, with the very habits and institutions of time. It was 
here the native independence of his mind was displayed in its 
full Tigour and power ; and which enabled him to abandon 
systems that had been embellished by the purest offspring of 
fancy, and illustrated by talents of the most splendid order ; 
and which seemed even in the more advanced periods of their 
career, to giun new accessions of strength, by becoming more 
intimately blended with the increasing sophistries of the schools. 
In this house Copernicus annihilated the labours of centuries, 
and prepared the elements of that mighty system, which, in an 
after age, was to be perfected, by the commanding genius of a 
Newton. This house might have often been to him an abode 
of unceriMnty and of sorrow. Within its walls he was no 
doubt alternately elevated and depressed, as hope cheered him 
to advance, or error laid low his sanguine anticipations. Du- 
ring the long period on which he meditated on his noble system, 
his great mind must have been the frequent theatre of conflicting 
doubts. Fame seldom encouraged him in his career, and the 
vistas of hope which the vantage ground of modern science 
now unfolds to the strong conception of the astronomer, but sel- 
dom soothed his anxious soul. 

Such men as Copernicus demand a solemn and thoughtful 
observation. The world but rarely sympathises with the man 
of close and studious retirement. How often, indeed, is he 
entirely neglected, till, from his lowly and unpretending soli- 

VOL. Vll, NO. 13. JULY 1822. 5 
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tude,'tliere Uxues forth same splendid disuoveiy to'iDteriMtfl 
instruct manicind. Yet if wg trace the histories of these tf 
glected individualE, and cuntemplaie tlie> influence wliiob, : 
Rfter ages, they exerrase on human ftffair», we shall see il 
reason to admire the spkndid privileges oi' the mind, and t 
unbounded influence which tlie »lent progression of I 
•lowly, but pei-manciitly creates, for thi? triunrphant ] 
lions of its powers. 1 remain, Dear Sir, yours, he. 

PlYMOUTH, > 

May 4. ISSiJ. \ 



Geouge Haavsy^ 



Aht. XXIII — Account of a singular Exptnmeni c 

on the Polarisation of LiglU by Ri-Jkx'ton- By Din 
BttKWBTKB, L. L. D., F. R S. Lo'nd,, St Sec. R. S. Ed. 

I N the course of some experiments on the polarisation of 
ty reflexion, T was led to observe, that a film of aqueoui 
pour might be breathed upon a plate of glass, without alti 
llie distinctness of the image reflected from it surface. 
*flect arises from the extreme minuteness of the particles (? 
'Water which compose the aqueous film ; for when they aire too 
'lai^, which sometimes happens, the reflected image is 
'leas obliterated. By a little practice, however, it is easj- 
transfer a suflieiently attenuated film to a small plate ofglassl' 

Let two glass reflectors A, B, Plate 11. Pig. 7., be 
tanged in the usual manner, so that a ray of light R is incident 
on A, at an angle of about 56°, while the reflected ray AB is 
uicidcnt at the same angle upon B, so placed that the plam 
«rf reflexion, from B may be at right angles to the plane of re 
flexion from A. When this adjustment is well made, scarcelyaray 
of light will be reflected from B, and the candle from which the 
ray R proceeds will be nearly inviable. Close to A, place ano- 
ther reflector of glass C, and let the ray R from the same 
candle be incident upon C at an angle of about 53°, while the 
reflected ray CD is received upon a second reflector D, (pla- 
ced near B,) at an angle of 56% and in such a manner that the 
plane of reflection from D is at right angles to the plane 
<^ reflection from C. As the ray R is inddent upon C at an 
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aqgle lew than 56°, the polarising angle for glass, the^reflected 
ray CD wUl not be' polarised, and conse«^uentTy, «m';i(Wilge'6f 
that candle, not very bright, will be seen ty reflection frbin I). 

VSTien an observer, therefore, looks into the two mirrors* Bj Dy 
he will see no image of the candle in B, and a distinct image 
in D. While he. is looking at these reflectors, let another per- 
son breath gently iipon the glass reflectors \4, C, 9X\A the image 
of the candle wiU instantly appear in //, ^fiere there was hoke 
before i while the image of the candle that was seeii in D imUhe 
exti/fUguished, The effect, therefore, of the same film of vapour 
has been to extinguish the image of the candle in D, and to 
oreate a new image in C. When the aqueous film has evapo- 
rated, which takes place very rapidly, the new image will be ex- 
tinguished, and the extinguished one will reappear. 

The cause of this paradoxical effect may be easily under- 
stood. When a film of aqueous vapour is laid upon the reflec 
tor A, the surface of the glass is, as it were, converted into 
water, and the ray RA is no longer polarised, because it is re- 
flected from an aqueous surface, whose polarising angle is about 
68*. , Hence, as the ray AB is not polarised, a portion bf.it 
mil be refiecled from'B, and will cause the candle from which 
it proceeds to be visible. 

. In the reflector C, where the ray CB is not polarised, in con- 
sequence of its' being incident at an angle less than the polaris* 
ing angle for glass, the substitution of a film of aqueous vapour 
win polarise the ray CD comp etely, as the ray RC is incident 
upon the. surface of it at an angle of 53°, which is the polarising 
angle for water. Hence, since the reflector D is placed in the 
poflition which will not reflect a polarised ray, ho part of the 
ray CD will now be reflected from D, and, a^nsequently, the 
image of the candle, which was formerly seen, will be extin- 
guished by throwing a film of vapour upon the reflector C. 

This experiment, independent of its paradoxical charac^ter, 
affmtk a very simple and striking illustration of the relation be- 
tween the refractive power of bodies, and the angle at which 
they polarise the incident light. 

K 2 
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Art. XXIV. — Accomttofa Free Escapemetit, with considerable 
reduction of Friction. By Ubbaik Jokgeksen, Chronome- 
ter-maker to the Danish Navy, and Member of the Royal 
Society of Sciences at Copenhagen *. 

X. HE utility of exact chronometers for navigation and geo- 
graphy, led the British and French Governments to offer Buch 
encouragement to eminent artists, as might repay them for the 
time spent in the acqubition of the knowledge, both theoreticBl 
and practical, which was necessary to the advancement of an 
art ao difficult and intricate ; and they thus attained such an 
astonishing degree of precision, that often in successive days the i 
error in the rate of going does not exceed fractions of seconds, 
or, what is the same thing, not the ida'ddci P^^t of 24 hours. 

It is principally in England that the art of making exact 
time-keepers has been successful and general f. The numerous, 
works of Emery, Arnold, Eamshaw, Pennington, Frodsham, 
Parkinson, Sic. afford proofs of this remark. France is also - 
distinguished by the excellence of the works of Brcguet, who 
will long be admired by those capable of appreciating the know- 
ledge he displays, the novelty of the means he employs, and 
the fertility of his invention, in overcoming the difficulties of so 
intricate a subject. 

The great exactness of chronometers depends on the execu- 
tion, as well as on the principles upon which they are constructed. 
A great equality in the moving power, uniformity in the wheel- 
work, which conveys the power to the escapement, diminution cf 
friction, and the application of means to render the latter as equa- 
ble as possible, and freedom in the vibrations of the balance 
are qualities indispensable to a good chronometer ; but still 
there are others easentiaSly necessary to its perfection, namely, . 
the true relation between the movement of the regulator and 

" TraoBlatcd and nbridged from Shumaclier's Attronoaiidtt NaehrichUm, 
ffo. I. p. 155. March 185«. 

+ It is ngreeable to observe, that the suptrior pretansioni of British artistsrin 

«he conatniction of chronoro"»™-  ''ich were so strongly and ably slated in tha 

^dinfrni™*. RcvUk for Octp 'lii. p. 372. ate asserted under a MlH 

g^jKOe formidable contrast I vbose judgment miist b« considertd 

^^s at least diBinterested. 
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moving-power, a. rigorous exactness in the compenBation for 
the variation of temperature, and perfect isochroniam in the 
vibrations of the balance, as obt^ned by the spiral, The great 
regularity of its going, principally depends on the success in ob- 
taining these, abstraction being made of the quality of the oil 
employed. 

The principles on which compensation for temperature de- 
pend, are so well established, that great exactness is attain- 
able, and a want of success in obtaining a just compensation 
can only be imputed to a want of attention in the artist. 

Perfect isochronism in the vibrations of the balance is more 
difficult to att^ than the compensation, and requires more 
trials and care ; but, altliough it is one of the parts most es- 
sential for continued regularity, machines have been known to 
go well without the isochronism being so rigorous as the com- 
pensation. 

Still, since a chronometer cannot be considered perfect with- 
out it, every care must be taken to succeed. The two modes 
of constiucting the balance-spring, so that the great and small 
vibrations of the balance may be equal, are well known, and 
even the general theory of isochronism is thoroughly establish- 
ed, but still much tact and nicety are necessary for success, 
and on this point genius will do more than rule. 

The escapement, tliat delicate part of a chronometer, de- 
serves Slid requires particular attention. The escapement, with 
a ctmstant Jbrce, promises, by the theory, the greatest regula- 
rity, for in it the impulses which the regulator receives, are al- 
ways of equal force, and the resistance made to the regulator in 
disengaging the detent is also constantly the same; hence there 
is nothing to disturb the regularity of the vibrations which, from 
the nature of this escapement, become always of equal extent. 
The late TJtomas Mudge used this escapement in his chronome- 
ters, and their goodness in an equable temperature is no doubt tn 
a great measure owing to it. Br^giiet also employed such an 
escapement, but more perfect, in many of his chronometers, and 
particularly in the celebrated one lately made for the Count Sora- 
mariva; but this escapement, in spite of its advantages, can never 
become of general nse, becauseit requires, in the execution and' 
in the combination, precautions often beyond the abilities of even 
good workmen. However, were we still ignorant of ttie vaoAt 
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of making the vibraiions of' the , l)alance isochronous by the 
naiun^ ol' ,ihe spiral, the artist would be obliged to submit to 
all the trbuhle and care required ifi the execution of the eeci^ie- 
meat with a conelant fui'ce. 

The free ' escapement of Eariishaw is at present (Jk.mk 
chiefly used in the construction of chronometers for navigatian, 
as it produces a great regularity, and is not very difficult in the 
execution. It is preferable to Arnold's, from having less inv- 
tion, being less liable to be stopped, and being less difficult in 
the construction. Its Buperiority a provetl.byits being etoploj'- 
ed by the best artiste, and by the British Guver^mcnt hsvbg 
fiwvded L. 3000 to Mr Earnshaw for its invention. 

The means used by Mr Eanishaw to diminish the fne>ifiii<^ 
Ills escapement, coiisiHts, 

. 1st, In giving a greater diamelcr to the circle of escapetsent, 
.which causes the escapement-wheel to act by a longer lever, and 
more }}erpendicularly against tlie line of centres. The push thus 
becomes shorter and more gende, and operates with less play, 
and consequently with less friction. 

Sdiv, In sui)portiug tlie detent at the e;xtremity of the .teeth 
of the escapemetU-wlieel, by which disposition, the pressure of 
.the teeth of the wheel against the detent acts by the longest pos- 
sible radius, consequently with less pressure than in the escape- 
ment of Arnold, and (hue the regulator also has less friction in 
disenga^ng the detent. A chronometer with an escapem^it of 
Eamsliaw's, admits a b^ance both greater and heavier thai) one 
with an escapement of Arnold's, and, therefore, there will be a 
greater quantity of motion witli the same moving power, an 
evident proof of a reduction of friction. 

Notwithstanding these advantages, tlie author of this paper 
conceives, tliat tlie diminnlion of friction iu tliat escapement may 
be carried much further ; and a model on a large scale, ex^ciited 
with that intention, proves that this advantage is obtained with- 
out any inconvenience. It would be tedious to describe in de- 
tail this escapement, which could only be made intelligible by 
.a plan botii of die i'tnai. n-M^ side of it ; but for tliose who are ac- 
quainted witli the " "f Earnshaw, it will be sufficieiii 
.to say, that insteu :ment wheel he employs twn 
.upon the same a) ae acts by impulse on the es- 
t drcle, oil iet» iiiiiia atUl gMftMuraUo 
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lo ihe diameter of the wheel, than it is in that of Earnshaw. 
The other wheel, of which the diameter is almost double that 
of the impulse wheel, produces the pause to allow the regulator 
to accomplish freely its vibrations and its rests, by the extre- 
mity of its teeth on the dc lent- spring. Since this wheel is of a 
mucli greater diameter than the impulse-wheel, it is evident 
that the pressure of the wheel work against the detent will be 
weaker tlian in the escapement of Earnshaw, when the same 
wheel serves for the impulses and the pauses by this diminu- 
Ooa of pressure, the friction of the teeth agianst the detent will 
be reduced, and the regulator will thus suffer less reastance in 
disengaging the deteni-spring from the stop-wheet. 

In Earnshaw's escapement, since each tooth of the escape- 
meat^wheel has a double operation to perform during a revolu- 
tion, it must be matle very thick, in order that the fine jKiinta of 
the teeth may not wear off. lu the free escapement with a 
double wheel, where tlie teeth have only one operation, the 
wheels admit of being made lighter, so that tJteir Inertia will be 
reduced nearly to the same quantity as that of -the. ^ngle, but 
thicker wheel. 

The great reduction of' friction, particularly at the escape- 
ment, will undoubtedly be of real advantage, since gentle fric- 
tions are always more constant dian those which arc heavy, that 
IE less subject to be augmented, particularly in cases where the 
use of oil must be avoided. And it is this circumstance which 
gives us reason to hope that the escapement now proposed may 
coiUribute to the precision of chronometers. 



Amt. XXV. — On iJte Formation nf Valkjfs, Bays, and Creeks. 
By the Rev. George Yousg, M. A. Whitby. 

j\lLk Young, in his valuable Geological Survey of ihe Coast 
of Yorkshire, just published, which we recommend to the atten- 
tion of geologists, advocates that opinion which refers many of 
the inequalities on the earth's surface to breakings and changes 
of position in the strata, and to denudations or washing away 
of large portions of the upper strata. In the following observa- 
tions, he shews how this mode of explanation harmonises with 
geognostical phenomena in Yorkshire. 
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Our vaJes, river-coursos, bays, and creeks, says he, htM 
been formed chiefly by breaks and denudations. Some emi- 
nent geofo^cal writers have maintmncd, that the valleys have 
been formed by the streams which flow in them ; that every 
river has hollowed out its own channel in the hills through whidi 
it passes ; that bays and islets on the shore have been excavated 
by rivers, and by the action of the sea ; and that the alluvial 
beds, even in the highest situations, have been deposited by 
rivers, tliat once flowed there. The phenomena wliieh our dis- 
trict exhibits, can by no means be reconciled with such notions. 
The agency of rivers has indeed had a considerable effect in 
modifying their channels, but the channels have derived their 
origin from breaks and denudations of the strata ; to which al- 
so the indentations of the coast are principally owing. This is 
so much the case, that we observe some dislocation of the strata, 
at almost every bay and inlet of the coast, and at the mouth of 
almost every stream that runs into the ocean. The £sk did not 
cut its way into the sea through our rocky cliiFs, but its channel was 
opened by a vast break in the strata, and by the denudation or 
washing away of the loose materials, disengaged by the shock 
which this dislocation produced. The river may have filled up 
some hollows and inequalities of its original channel, but it can- 
not have excavated those exlenave and diversified dales through 
which it runs. This is obvious from the circular shape of some 
of them, as that of Ruawarp ; from their general form and ar- 
rangement ; and from decisive indications of breaks, elevating 
the strata on the south side, and sinking those on the north. 
The numerous dales that open into the va!e of the Ksk from the 
south, have originated in an equal number of fractures in the 
Etrata, aided by denudations of these strata ; and, in some in- 
stances, as at Fryop and at Danby, there has been a compound 
fracture, the dale, wliich is single at its upper end, branching, 
into two before it reaches the Ksk, and inclosing between the 
branches a delta-shaped hill, detached from the principal 
This phenomenon, together with the steepness of the sides of 
this dale, and the roundness of their u|)per extremities, muBt 
wholly set a^de the if' ' ' they couid be hollowed out by 
^e pettv rivulets w through their rich alluvial,, 

ittoms. As a prool s not hollowed out its bed. 



^, 
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we way also notice, that a Rtlle below Danby Castle, it turns 
aade to the right, out of what appears its direct course in thd 
valley, and passes through Croiikley Gill, in a deep rocky chasm, 
the margins of which are much higher than the middle of the 
vale, through which we might have expected the river to flow, 
and into which it again returns at Lealhotm Bridge. Now, if 
the river had excavated the middle part of the valley, and for- 
merly flowed there, how could it ftirsake tliat natural channel, 
to cut a circuitous passage through rocky strata, the surface of 
which is considerably higher than the alluvial vale which, on 
that supposirion, it deserted ? A similar instance occurs in thai 
small branch of the Esk, which flows from Tranmire and Stone- 
gale. A tittle below Stonegatc the stream bends to the right, 
and runs in a deep rocky fissure on one side of die alluvial val- 
ley ; the middle part of which is left dry, though greatly below 
the level of the banks of the stream, as if artificial means had 
been used to turn the rivulet out of its natural course. A third 
instance, fully more remarkable, occurs in the Esk, near where 
this stream joins it. The river, before arriving at Amcliff, 
leaves the valley, and seems to make a sweep through part of a 
hill. In a similar way, the Derwent, which rises in the moors 
between Whitby and Scarborough, does not run down to the 
sea by the opening at Scalby, but passes on between steep 
banks to Ayton, and into the vale of Pickering ; and, on ap- 
proaching the chalk strata, it does not turn to the left in the di- 
rection of Filly, which seems the most natural and easy passage, 
but flows round the foot of the Wolds, by Malton and Hows- 
ham, finding its way between banks that are higher and strong- 
er than the obstacles which opposed its progress in the other di- 
rection. In such eases, it is quite clear that the streams have 
neither cut their channels, nor deposited the alluiium that co- 
vers the principal part of the valleys through which they pass. 
Many of the valleys, indeed, bear marks of their having been 
formed or modified by the flowing of waters ; yet not by the 
flowing of their own little streams, but by the waters which once 
covered the whole of our rocks, and which, in retiring, have 
washed away vast portions of the more loose or exposed parts (rf 
the strata, and employed the materials, thus obtained, in form- 
ing the alluvial covering. 
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In like manner, tlie River Tees, and its tributary stretuns, 
cannot be conceived to have given die fronts of the Cleveland 
HUls their shape, and t'onned the deep recesses between them. 
The Levcn, which collects a great part of tlie streams l]iat flov 
from them, makes its way through deep beds of alluvium, which 
it cannot have deposited ; but though it has deepened its chan- 
nel, by wearing away the soft alluvial beds, it has made little 
impres«on on the sandstone strata, in the few places where it 
reaches them. To ascnbe lo currents so limited in their opera- 
tions, effects of such magnitude as the shaping of mountainE, 
and the formation of extensive valleys or pl^ns, is altogetlier un- 
{JiilosophicaL 

Besides, what shall we say of those valleys in which there 
are do streams, of which we have so many in our oolite hills 
and chalk hills ? And what shall we say of the subterraneous 
channels of the becks that Sow into the vale of Pickering? 
Have these channels also been excavated by the streams P Or 
how shall we account for another singular fact, that the 
becks or rividets which How soutliward from the highest range 
of the alum hills, on arriving at the oolite hills, pass directly 
.through them, instead of turning into the valley lliat runs all 
their northern fronts ? Had a river run in thai valley, all 
becks would have fallen into it, and pursued their course 
it to the ocean, without breaking through tlie oolite hills at a 
or, at the most, one passage through these hills, would hi 
Berved for the whole. When, therefore, we see each of 
becks holding a straight course through an opening iu the 
JiillE, exactly opposite its cliannel in the alum hills, there is. 
way of explaining the phenomenon, but by supposing that 
parts of its channel have been formed by the same break in 
strata. 

Another proof tlial river courses have been produced 
«uch breaks and denudations, we tind, in those places where 
heads of two opposite vajleys run into one, their heads 
a low mareli, from whence the waters flow in contrary direcUt^ 
Thus, Newton Dale is comiected with the Vale of Godeland bi| 
a narrow marshy vale or hollow, above a mile long, called tl 
Fen. This fen, in which the waters are stagnant, has the sail 
kind of high banks as the dales which it unites, and of which 
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ioolmoiisly thetoQiinuation, Now, if we could suppose, that 
the beck of Newton DaJe has cut ita channel, a supposition high- 
ly improbable, the channel being extremely deep, and carried 
through thiqk beds of crow-stone and other hard rocks, the ques- 
lion would rem^n to be solved. What hollowed out the fen ? It 
is cleai', ihat the formation of the fen, and of the dales which it 
unites, must be attributed to one great break, passing from the 
Vale of Pickering into thai of the Esk. An instance of the 
same kind occurs in the two opposite vales of Commondale and 
Kildale, which form but one long, narrow valley, connecting the 
vale of Esk witli the plain of Cleveland. As the whiftstonc 
 dike passes through part of this valley, the iilea. i)f its being the 
result of an extensive break is the more confirmed. 

In regard to the indentatiuns of the shore, there is no doubl 
that the sea has greatly modiiicd their shape, hut their ongin 
must be ascribed to breaks and denudations of the strata. 
Wherever bays have been formed on the coast, as at Filey, Ho- 
bin Hood's Bay, Sandsend, and Runswick, we can trace their 
formation to breaks, sub^dences, or interruptions, of the strata. 
Even our promontories and cliffs must have been formed by ^- 
milar means. Vasit masses of the strata must have sunk down, 
and become part of the bed of the ocean, while the rocks from 
wlucb they were detached have remained as sea-clitfs. How 
can we account fur our submarine cliffs and promontories, but 
by suf^sing that the rocks, which are below the level of the 
sea, have experienced dislocations, like those above it ? Indeed, 
the ibrm and position of Whitby Hock may suffice to show, that 
the breaks in the strata have extended outwards beyond the line 
of the shore," 



Aar. XXVI. — Account of the Ervplion of the Old Volcano of 
Egi^eld Joklcul in Iceland, in December 1821. 

A HE remarkable i'all of the barometer which took place al- 
most simultaneously throughout all Europe, on the 25th of De- 
cember 1821, and which in some cases was accompanied with an 
a^tatidn of the magnetic needle, induced many persons to con- 
jecture that some tremendous convulsion of nature must have 
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Vinted some part of the globe. This conjecture has at last h 
Tm6ed by a volcanic eruption of the old volcano of Eyafjd 
Jokkul, which has been in a quiet stale since the year 1612. 

This mountain, otherwise called Cape Hecla, is about Sfll 
fcet in height. It is nearly equidistant from Kolia and Het 
And is the southcrmost of the chain where the dreadful enipl 
bmke out about the middle of the last century. 

On the 19th December 1821, the eruption began. The e 
ler was formed at the distance of five miles, from the minist 
house at Holt, and discharged itself through the thick n 
ice that enveloped it, and wliich is seldom melted. The ice « 
dispersed in every direction, and a mass, 18 feet high and 8 
~ t in drcuraference, fell towards the north. A numberljl 
stones, of different sizes, rolled down the mountain, accompania! 
with a noise like thunder ; and this was immediately follow 
by a discharge of an enormous and lolly column of flame, whi<^ 
illuminated the whole country, and allowed the people at Hdt 
to read as perfectly ndthin their houses at night as if it } 
been day. Ashes, stones, gravel, and heavy melted n 
L rock, some of which weighed about 50 lb, were thrown up, 8 
one of these last was found at the distance of five miles &xaa ^ 
cfater. On the day immediately following the eruption, a g 
quantity of the fine greyish-white powder of pumice  was d 
charged, and carried about by the wind so as to fall Hke s 
and cover the adjacent country. It penetrated into the hot 
through every opening. It exhaled a disagreeable smell of si 
phur, brought on affections in the eyes, and occasioned c 
among the sheep in Vestcr Eyaf jeld and Oster Landoe. 

On the 25th of December, a violent storm raged from tbi 
south, and by the united action of the wind and the rain, the 
fields were cleared of the sulphureous dust which had covered 
them. On the 26th and 27th of December, there was a heavy 
storm from the north-east, and the barometer, which had been' 
graduaUy falling since the 18th December f , when it was S9^.l6,' 
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1 had Kocbed, on the ^th December, its lowest point at S8^49- 
It ia a curiouB fact, however, that on the 8th of February the 
r fell to 27-25, a time when no earthquake was felt, 
3it change had taken place in the eruption. On 
h *rf February, the barometer, which had been at 29.42 
frllth, feU to 27.72. So late as the 23d of February, the 
EjraQeld Jokkul emitted smoke greatly resembling the steam of 
ixBliag water ; and stme persons were of opinion that the moun- 
uda bad decreased, and was lower near the crater, as it evident- 
l^qipeared to be when viewed in a direction from north to 
mith. 

It is stated that the water in the rivers that flow from the 
Jokkul and the surrounding mountains, had been considerably 
aloged during the first day's eruption. A L-onstant rumbling 
l^os heard in the vicinity of the volcano, attended occa- 
r by a dreadrul crash, oa if the immense masses of stones 
6 were on the eve of being precipitated down the nioun- 

Other two volcanoes to the east, in the mountains of KoUa 
utd Oraefa Jokkul, ore said to have broken out, but no certain 
information has been received on the subject. 

The vessel wliich brought the account of the volcanic erup- 
ikm to Copenhagen, left Iceland on the 7th of March ; and it is 
reported that the smlors when at sea, ag£un saw a violent fire in 
the direction of the volcano. 



Aet. ^^^yW.— Analysis of a Paper on the Finite Extent of 
the Atmosphere. By W. H. Wollaston, M. D. V.P.R.S * 

J.F ttir consist of ultimate particles, whose divisibility has a U- 
rait, an atmosphere composed of such particles must have a fi- 
nile extent, because it cannot expand beyond that distance at 
which the force of gravity upon a single particle is equal to the 
resistance aiising from tlie repulsive force of the medium. In 
order to ascert^n whether or not this is the constitution of our 
atmosphere, Dr Wollaston considers what would be the effect 
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t)f -an uDlimited expansion of &n atmosphere, and tindiD^ thai no 
such effecfs are exhibited in any uf the bodies of die planulaiy 
system, he concludes that these bodies have not an atmoephere 
of indefiiiite extent ; that the earth's atmosphere is also limited, 
and consequently, that matter has a finite divisibility, and that 
the doctrine of ultimate atoms is thus indirectly established. 

If the expansion of any atmosphere is unlimited, the san 
kind of matter must pervade all space, and the sun, qtoon, and 
all the planets must have this matter condensed around them in 
quantities dependent on the force of their respective attractions. 
For the purjjose of determining if such an accumulation of mat- 
ter docs exist round any (if the planetary bodies, he begins with 
the Sun, whidi, on account of its liavtng tlie greatest mass, 
ought to accumulate round it the greatest quantity of atmosphe- 
rical matter. 

Assuming the sun's mass as 330,000 times that of the Cartb, 
and his i-adius 111.5 times that of the earth, he finds that the 
distance from the sun's centre at wliich his atmosphere will have 
8 density fully equal to our own, and therefore capable <^ re- 
fra«tjng a ray of light more than one degree, is =: ^fl!30,00Oi= 875 

times the earth's radius, = yTf- e = 5-15 times the sua's ra^s ; 

that is, a point whose angular distance from the sun*3 oedtK is 
15' 49" X 5.15 = 1= 21' S9".  ; 

Now, if any of tlie planets or stars, in approaching the Sun's 
disc, suffer no refraction at all, when carefully observed u the 
above distance, or at less distances from the sun's centre, we XDsy 
•afely conclude that no such atmosphere exists.  . . 

In order to determine this point, Capt^n Xater made a'se- 
ries of observations on Venus on the 18th and lf)lh of May 
1821, when she was on the eve of her conjunction with the sun, 
and Dt Wollaston made similar ones after her conjuiictkiD. 
Captain Eater's last observation was made when Venus was only 
65* 50" from the sun's centre ; and Dr Wollaston's when her dis- 
tance was only 53' 15" ; and at both these times, neither her 
motion nor her position ""rrc in the least affected by a solar at- 
mosphere. In If '' ^'d of Montpellier observed fcntw 
when her distanu -e was only 46', and Mercurv' 
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vhen his distance was only 65' ; and in both tJieac coses, iIm 
observed and the calculated positions agree exactly. 

These arg;iinients receive, if they required it, additional 
tfrength from the phenomena of the eclipses of Jupiter's satel- 
lites. ' These bodies advance regularly, and without any retar- 
dation from refraction, to the very disc of the planet ; so thai 
Jupter cannot possess that extent of atmosphere which lie is ca- 
pable of attracting to himself from an infinitely divisible medium 
£Uing space. For, taking Jupiter's mass nt 309 times that of 
the Earth, and his diameter at 11 times that of the £arth, then 

VS09 =■ 17.6 times the Earth's radius, — --y = ^-6 times his 

own radius, which will be the distance from his centre at whi<^ 
an atmosphere equal to our own should produce a refraetioo of 
one degree. To the fourth satellite this distance would subtend an 
angle of about 3° 37' ; so that an increase of density to 3^ times 
our common atmosphere, would be more than sutlicient to ren- 
der the fourth satellite viable to us K'Afn behind tlie centre of ike 
planet, and consequently, to appear on both (or all) sides a6 tie 
same iime. The space of about 6 inches in depth within which 
tins increase of density would take place, would not subtend so 
much as i^in^ °^^ second. 

Hence, Dr WoUaston <x)ncludes, that aU ilte phenomena ac~ 
cord erttireh/ with the siipposition that tite EartKs atmosphere is 
of finite extent, limited by the weiffhl of ultimate atoms, of defi- 
nite magnitude, no longer divisible by repulHon aftlmrparU. 

Having thus stated Dr Wollaston's reasoning as perspicuous^ 
ly as we can, we shall lay before the reader, in his own words, 
a description of the apparatus which he employed. 

" If I were to describe the little telescope w Ith which my ob- 
servations were made, without taking due care to explain the 
precautions adopted, and the groiuids of their efficacy, it might 
perhaps be scarcely credible, that, with an object-glass less than 
one inch in aperture, having a focal length of only seven int^ee, 
I could discern an object not to be seen by telescopes of four 
and five inches aperture. We know, however, that this small 
apertiu-e is abundantly sufficient for viewing Venus at a distance 
ftom the Sun ; and since the principal obstruction to seeing her 
nearer, when the atmosphere is clear, arises from the glare of false 
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light upon tlieobjec^lass, the success of' the observatioQ depoids 



a fur the whole objecUglasK, 
I accr>mpHsh in the smaller 



entirely on having an effectual si 
which is obviously far more ( 
telesctipe. 

" Since llie screen which I employed waa about six feet dis- 
tant from my object-glass, a similar protection for an aperture 
of five inches would have required to be at the distance of thirl) 
feet, to obviate equally the interference of the sun's light at the 
same period ; but this is a provision with which regular obaG&. , 
vatories are not furnished for the common purposes of a 
my. 

" As I hope at some future time to avml myself of a laTg^" 
aperture for such observations, without the necessity of mounU 
ing a more distant screen, it may be desirable that I shouli] 
suggest to others the means by which this may be effected, jT 
they think the question of a solar atmosphere worthy of far 
investigation. If an object-glass of four inches aperture b 
vered so as to expose only a vertical slit of its surface one inct 
in width, the surface of glass to be so used is about five times 
as large as the circular aperture, one inch in diameter, mid yet 
will be ai completely shaded by a vertical screen at any givri 
distance ; and an interval nf only five feet might allow a star 9 
planet to be seen within a degree of the sun's disi 

'* When the sun and planet have the same declination, the 
vertical position of the slit is manifestly the most advantageous 
that could be chosen on the meridian ; but, for the purpose of 
seeing to the greatest advantage when the line of the centres is 
inclined to the horizon, it would be requisite to have the power 
of turning the slit and screen together, at right angles to any 
line of direction of the 

" The only fixed star sufficiently near to the eciipiic, and brij 
enough to give any prospect of its being seen near the a 
R^;ulus, which passes between the SOth and 21st of Augi 
but I have not yet had an opportunity of ascertaining « 
what distance from the sun this star can be discerned.'" 
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l^l&:v XXVIII. — JUagketicai' Ob»ervatiohH nia'de at Bythey 
Heaih^- near Stanrnore, By Colonel Biadeoy,  F. K- S. 
CoQiiDunicated by tlie Author. 
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Aht.XXIX. — Celeitial Phenomena, from July \. to October iT" 
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hti^r^XI^S^.'^-^-Proceedifigs of the Royal Society <^ Ediintmrgki 
(Ccmcluded from Vol. VI. p. S72). 

Uarth 18* 1822. jMLlt P. F. Tytler read the cJohtinuatiott 
^\&^ Biographical Sketches of some of the Earliest of (mr 
Scottish Lawyers.'^ 

Aptil 1» A paper was .read by Richard - Saumar^, Esq. en- 
titfedj " An Inquiry into tfie Nature of Atmo&plieric Pressure,^ 

AptU 15. A paper by Dr Brewster was read^ entitled/ " De^ 
scription of a MofiocJiromatic Lamp, with observaiions on the 
Composiiion of different Flames^ as modified by Reflexion^ Re- 
Jractitm^ ahd Combustion.^ 

The chief object of this paper was to describe the principles 
and copstruction of a Monochromatic Lamp, for illuminating 
objects with a homogeneous flame, which the author succeeded 
in oomtrocting^ after many unsuccessful attempts^ By illumi^ 
naling microsoopjc objects with' this lamp, a distinctness and per- 
fiectidti of Tisiop was obtained^ which extends widdy the pdwet, 
of the microscopes and enables it to detect delicate stntcture%. 
and miililte oiganizatioiis^ which are beyond the reach of .obeer*. 
Tatioii'wfaen Common light is employed. The author pdmted 
out the application of this lamp to yaiious purposes, both jnac- 
tical and, scientific^ and. particularly to the measurement of 
minute optical phenomena, such as those of refractive powers^ 
double refraction^ and polarisation, and the phenomena of pe- 
riodical colours. . As the yellow light discharged from this lamp 
h|» an invariable character^ the measures of these and oth^ ph^ 
nooaena, taken in Buch a light by different fdulosophent^ may 
now be referred to as an ulicbiingeable standard^ and 4ij vwitt 
abo have the advantage ot being made in the mo$t lumumui^ 
rays of the spectrum, and of being referable to rays that have 
nearly a mean refrangibility. ' 

The author likewise pointed but the manner iti which the pri^^ 
matic spectrum is attacked, and finally extinguished, by ihi^ s^ 
tion of diSereiitly coloured absorbing media.; andiie has est»-' 
blishedy in opposition to the deductions of DrV^ToUaston an^ Dir; 
Young, that the yellow light has a separate and independ^tit 
existence in the solar spectrum. 
"■'  k2 
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On the same evening, a paper by Captain Scoresby Junior^ 
was read, entitled, '• Observations on the KTrors in the Se^ 
Hates of Chi onometers, arUing from the Mugnetiitm g/" (A«ir 
Balances; with suggestions fur removing this Source of Error,^ 
In this paper, Mr Scoresby suggests tliree means of ksseningo 
obviaUng altogether the anomalous action ol' the MagneUsm o 
the balance. 4 

1. To employ a substance in the construction of the balanofr 

witliout magnetical properties. 
9. To free the balance of any magnetism accidentally a&i 

quiretl. 

S. To prerenl the unequal action of the magnetic infli 

by giving to the chronometer a fixed position, 

gardi the magnetic mendian. 

In order to apply the first method, he proposes to make the bwl 

lance of platinum. In order to accomplish the second objcc^ 

he suggests that the flat surface of the balance be ground atij 

polished in the plane of the magnetic equator. To 

third object, be makes the chronometer traverse upon the plai 

at a compass-needle ; and he has found this conlriTance quia 

practicable, the magnet which directs the plate being at sucKi 

distance as not to affect the chronometer. 

May 6. A paper was read, containing a series of Elec 
magnetic Experiments and Observations, by T. f 
M. D. and Captain William Scoresby. 

Sfai/ 20. An account o!' the Analyses of the Faroe Apoj^iyl 
htes, and other minerals, by M. Berzelius, was read) and i 
Observations on this paper, and on the Optical AniUysis of Hi 
nerals, by Dr Brewster. These two papers are printed in ti 
Number, p. 1. and 11. ■'« 

JuneS. The following gentlemen were elected M^mberj 
^e Society : ' 



OltSlHlST. 

June* Sooth, Esq. F. H. S. Geo. Jos. Bell, Eaq. Prof, of Scots lA 

LieutenBtit-Colonel Mjutin Whyu. Dr Witliain Djce, Aberdeen. 

V. F. Campbell, Esq. of Shnwdeld, M. P. W. C. Trevelyan, Esq. 
At the same meeting, a paper by Henry Mackenzie, Esi^ 
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^MfereMd,' entitled, << Hints on the mJbject of Drecming; and on 
ihe Operations qf Ike Mind m Dreaming!" v. ' 

 Xhe fcJlowing Donations have been presented to the Society : 
Ttie Tranaadiums of the Horticultuwal Sociefy of London^ 

, 4 vols. 4to. Presented by the Society. 

Specimens of Osseous Breccia found in levelling the gh>und 

near to Aosia in Gibraltar, for the pi^rpose of erecting a jiall 

- court for the soldiers. Presented by Lieutenant Macniven 

,4^ die S6th Regiment . . ^ .. 

Memoirs of the Cambridge PhUosophicai Socieh/j vol. i. part ii. 

. Presented by the Society. 
Additional Numbers of the Flora Bakkvon, By>hi9 Majesty 

Xfae King of the Netherlands. 
Memoirs of tlie Astronomical Society qf London^ vol. i. Pre- 
sented by the Society. 
Erofesaor Shumacher^s Jstrononiische Nachficliten, Presented 
... . by the Author. 
Translation of Berzelius^s Work on the Blowpipe. Presented 

by J. G. Children, Esq. 
A part of the Book-Case of Sir Isaac Newton. Presented by 
John Robison Esq. 



Abt. XXXI. — Proceedings of the Wemerian Natural JSistbfj/ 
Sodety. (Continued from Vol. VI. p. 374.) 

182S, Feb' 9. JL HE Secretary commutiicated the sub^:ane^ of 
a memoir by Mr David Don, curator of the Lambertian Herbe^ 
rium, on a small family of plants, which he has called Dub/mo- 
tarpece, - (This memoir is printed in the present number of this 
Journal^ p. 82. et seq.) He also read descriptions of two i*-" 
markable varieties of Nuph^r iutea, or the yellow water-lily, 
found in the Corby Loch, near Aberdeen, commumcated "by 
Mr William Macgillivray. ' » . 

Professor Jameson then read the second part of M. Bou^^ 
|Miper on the Igneous Origin qfGramJte and Trap-rocks^ ' 

Fd), 23. Mr R. K. Greville read the first part of a pajjler 
entitled, " A nexc arrangement qf the Genera^ Mosses^ accord 
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ingiotheirnaiural Affinities!^ In these muscoIogicaitiKiuiiws, 
Mr G. W. Arnott is asMiciated with Mr GreviUe. 

Profcsaor Jaiiieaon llieii reail a Gfotogical Accoimt qfthe coun- 
try in ike iteig/tAourlwoil nf St JofirCs, NewfburuOand, by Mr 
John Baird, illustrated by sketches, shewing the orrangement of 
the rookB. Tlie Profcfisor also ixiinniunicatixl a diort pap^r on 
the Causes of the non-existence of Human Fossil Remains in 
Europe, by Mr Murray of Simprim. 

Mar. 9- The Secretary read a communication from the Kcv, 
James Grierson, M. D. miiuster of Ccx:kpeu, On the Natural 
History and Habits of the Talpa Eutoptra, or Common Mole. 
At the same meeting was read an Account of the Phttwfga- 
mous VegetahUs and of iJte Bu-ds observed almig the baiiks tf 
the river Dec, Ji-om its sources in Brtemar to its cmboiicTiure at 
Aberdeen, by Mr Mac^Uivray. 

March 23. The Secretary read two communications from 
Lawrence Edmondston, Esq. of Unat in Shetland ; the first de- 
scribing a specimen of the Snowy Owl, Stryx nydea, with some 
account of \\s habits ; the second ^ving an account of a ^»eci- 
men in perfect feather, of the Iceland GuU, of whicb he had for- 
merly shot a bird in immature plumage. Both specimens were 
now exhibited at tliia meeting, and, from the external dharac- 
lers, combmed with the peculiar manners of the bird, Mr, Edr 
mondston concluded that it is a distinct species, and propcned 
to citiWi Lotus Idandicus. 

Professor Jameson then communicated to the Society some 
observations on the natural history of Fossil Organic Bemains, 
as connected with the theory of the earth. 

April 6. Professor Jameson read a notice from Captiun Scores- 
by, regarding recent esperiments made by him on the remark- 
able effects of Percussion on Steel, in produting strong magne^ 
tic powers. The Professor also read an account of M. TlMe- 
mann's comparisons of llm Brain of Man with that of Apes, 
Seals, ^Vhales, Bats, and olher animals of the Class Maniai^Iia, 
The Secretary then read a notice regai-dipg the Nofl 
Speckled Divers, I " iwrcnce Edmondston. 

April 20. Fi-o 1 read a notice 
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MrJftDies Hollway of Boston. He then gave an account of 
tlie Primitive Strata which occur near Lochgilphead, il lustra ting 
hk deecription by sketches or plane. The Professor likewise 
ifead extracts of a Letter from Dr Otidney, now on an explora- 
tory excur»on in Africa, dated Trip<ill, 94ih January last. 

The Secretary then read a Notice of a remarkable Hail-storm 
in Essex, communicated by a gentleman who witnessed it. 

Likevise exiract« of a Letter from Mr Strang of Lopneas, in 
Orkney, rkscribing some singular effects of the violent gales in 
tbat quarter during the past winter. 

He aiso laid before tfac Society a ibermomethcal re^ster, 
Utk«n every hour of the day and night, between 6 A. M. of 1st 
April and 6 P. M. of 6th April, by Mr Coldstream of Lath. 
The general results were. That gt^ierally the minimum wae at 
€ A. M. and the maxUmum at 6 F. M. ; lliat the average rise 
wasr.OSi the ikil S°.01S ; that in the ni^tof the 4th and mom- 
tng the 5th April, the temperature was etattonary for five hours ; 
and that the average temperature of each day was the some 
nesrly as wliat was observed at 8 A M. and 8 P. M. 

At this meeting the folLnving gentlemen were balloted for and 
duly admitted : 

BcbiDint Mebbeiii. 
John Stewart, Esq. John Anderaon, Esq. foungEr of GladswcxkL 

Boben Scolt, Esq. Robot Hamiltoi), M.D.F.R.S.B. Ac. ' 

^1^^ ' Noh-Rmidbitt. 

^^^^F Jolin RichanJson, Esq. new on tlie Arctic overland Bipedilion. ' ''■ '' 

^^^^■JBH H- F- Autenielth •/ TutnogEo. H. Bowdich, Esq. Padi. 

^ STT . . 

Abt. XXXIL— Proceerfin^a <^ the Society of Scottish Jnti- 
quariet. 

A- HE following papers have been read before this Society in 
the course of tlie winter 1821 and 1822 : 

1. Itlustralions of the Manorial Tenures and Customs of the 
north of England in the fifteenth century, derived from original 
documents, and communicated by Dr Hibbert. 

9. A detailed Report on the state of the Communications and 
other writings in the repositories of the Society,— by John 
Dillon, Esq. Sec. 






-iHtS Frocsed'mtf^s of'ihe Sm-tety of Stollivh Aniiquarks. 
I 3. An account of some Sculptured Stcmes in tb^ri 
^jScotlund,— by Professor Sluart »f Aberdeen. 
t)- 4. The Cotnlogue of the Libr&ry of the Cathedral ChUhtifali 
.61*Hgow, dated A. D. 14S8, with observations by J<^n ] 

Esq. Sec. 
. ' 5. An actiouiU of sonic Anllquilies in llie i»tand of Mito in' ' 

Greece, — by Caplain J. D. BoswaJl, R N. 

i> 6. An account (^ an ant lent Axe ot'pure copper found atbgreat 
idepth ill Ratbo Bog, county of Mid Ijothian *,— rby Efir BrevnuM 

7. An account of some Warlike Weapona fiisii the femot 
.'district of Nepaul, — by Ur Borthwick- 

j 8. An account of some Mi>nunlerilal Tumuli at Largs.— liy 
-Joha Smith, Esq. 
J 9. Observations on the Well-hi)use Tower (uid North Loch 

of Edinburgh,^ — by Jaiiics Skene, Esq. 

10. Some Letters regarding the Porteous Mob, — commin 
.cated by Robert Johnston, Esq, 
1.1 11. Account of an ancient Tomb lately discovered in I 

cardineshire, supposed to be that of Malcolm L of S 
!by Professor Stuart of Aberdeen. 

' IS. Catalogue of the Manuscripts and Books banging to 

the Franciscan Friars of Aberdeen, — by ditto. 

13. Account of the ancient Tomb in the Abbey Church of 
Paisley called Queen Bleary "a,— by the Reverend Dr Boog of 
Paisley. 

14. Account of some Runic Inficriptions in the Isle of Man, 
and a Monument of that kind from Norway, now placed on 
the Castle Hill of Edinburgli,— by John Dillon, Esq. and the 
Rev. Dr Jamieson, 



The Society received the following donations to.thinr>IU 



l^resented by Godfraj Meyrtdl, Esq. — of Roman medal^ Fai 

,lina, Anrehus, L. Venis, Scipio and Hannibal, Nero; ao 
. ter-markcd njtxlal ; a ticket-medal for the games ; two silveK 
coins of Athens and Thurium, the latter plated ; four Egy- 
ptian, of the Ptolemies ; three Greek : Scotch eoin.s of Ales- 
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ander III. and John ; a series of twenty-nine Popes medals, 
copper. 

TvoBoQiaii unui, and speumens of [wttery frcm I-ittie Ches- 
iiter, mar Derby, the antient Dervenliu. 

A Baman key of brass or cupper. 

A ring or fibula. 

A Rinnan spoon and ligula, of which a plate and auxiunt is 
given iti Dean Batteley's Anticguitates Rupinse ; port of a 
, catnb found near a skeleton at Little Ohester, 

A supposed druiiiical ear-ring and bead, ibund near a rocking- 
stone in the high Peak of Derby, 

A «eU or ehi[>axe, found at Aldborough, Vorkahire. 

Presented by J<An Graltam DalyeU, Esq. his Rein^ks on tlie 
Antiquities of the Episcopal See of Aberdeen. 

Presented by A. Z. Description of the Isles of Orkney, 174$ ; 
die Death-Song of Laddbrokar, 1783 ; Martin's Description 
of tjie Western Isles, with Brand's Description of the Ork- 
lOey Isles. — iV. B. This anonymous benetactor ha*, been in 
the habit for many years of enriching the collection of the 
Scotch jVntiquaries with many valuable works, bothjontient 
and modem, connected with the liistory of the Orkney 
Islands and of Norway, to which many volumes of manu- 
script researches and drawings are added, forming, a body 
of authorities and information on these subjects which is 
perhaps unequalled. 

I^eeeulcd by George Ch/i^mers, £sq. the Ensign of King Da- 
vid I., of Scotland at the battle of the Standard A. D. 1133. 

Presented by Sir Thomas Brisbane, a gold coin (bund in the 
field (rf A^ineourt, in an excavation made at the place where 
;niany of the slain were buried, on whicli is the following le- 
gend : KAROLUS DEI GRATIA ERANCORUM 
REX X"P.C. vincit XP.C, regnat X'P.C. imperat. . , 

Pcesented by Jamex Hmg, Esq. Theatnim Hiatoricum Helvici, 
Edin. 1638. 

PrceeAted by G. S. Mcnteith, Esq. of Closebum, a small Um. 
of coarse earthen-ware, containing fragments of decayed 
bones, and four arrow heads of flint, nearly of a triangular 
, form, and dngularly grooved and serrated. 

Presented by James HotMci.^, Enq. a Silver Medal, having a 
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B -j,i lion sejant, with a sword in his dexter paw, and s fleur de 
K lis in his sinister; Legend, 10 imnia METELLANUS 
t'. LAUDERIjE 60 meo (reverse) Consilio et aiminiis 164ft 
K Presented by Henry Jardiii€,Esq. the Plates of tlie engravin) 
Kf of the Scotch Hegalia, and Seals of the Exchequer of ScA 
I land. 

Lf resented by tlie Commissioners of Public Records, vaie. T.^f 
l.tp 8, of the Acts of die Parliaments of Scotland. 
K -presented by Dr Duncan his Life of Sir Joseph Banks, K. B. 
I >ffre«ented by General Hntton, a copy of the ctirioits Portndtll 
ft fresco of King William the Lion, which belonged to t 
 Monastery of the Trinity Friars of Aberdeen. The m-^idd 

i *■ is 4 feet high, by 2 feet 9 inches in breadth. The foilowi 
f~. lines have been added at the bottom : " Sir William, Kings 
E* ' Scots, surnamed the Lyon, the fim founder of the Trimd 
L J Friare of Aberdeen, where he had his chappell, the c 
f __ place of retirement for his devotions. He reigned AQ y 
[; beginning 1165; dyed at Stnveling 1214, and was buii 
I at AberbrothicL," 

\ Presented by Henry Jardxne, Esq. copy of the Report on ti 
I Disinterment of King Kobcrt the Bruce, with a monel 4 

the gold tissue which enveloped Uie body, and part of the a 
I naments of the ancient tomb, contitsting of some small f 

I of marble ^t, and a head of the king ; likewise a cast of thi 

I ' monarch's skull, taken at the time of the disinterment. Tin 
1 coffin-plat of copper found in the grave, containing the A 

I . : vice and name of Robert, was deposited in the HuieiuB, 1 
m a order of the Barons of Exchequer. •  -i 

I !yresented by Alexander Douglas, Esq. 43 Copper coins. 
I .Presented by Captain J. D. SoswaU, B. N. an Egyptian 1 
I J of the Ptolemies. 'I 

f presented by Jajties Skene, Esq. nine antient Scotch and EngUi 
I , _, CoinG, found in clearing out tlie rubbish of die Well-h 
[ Tower of Edinburgh ; likewise part of an antient oakv 

I . Coffin found under a caini in Aberdeenshire; a Prend 
I ' Froclajiiution regarding tlie offiurs of Scotland in the yn 
[ . 1745. . J 

Presented by James Maldmeat, Esq. a reprint of an untqij 
work preserved in the Advocate's Library, entitled, ' 
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claratiott of the Nobilitie to protect ihe King against ihe 

. cunemies of liis government and oi' true religion, 1582." 

Pntented by Tftomaa Sivngkt, Esq. the Head of a Roman 

.- .,! Batde-axc, . 

frescaited by Sir Jailer Scoit, Bart. 12 antient Coins found on 

the CasUe Hi)l of Jedburgh. 
, Presented by Sir George SUmrt- Mackenzie, Jiarl. some remains 
found in ibe grave of a. Bishop of Boss, lately opened at 
Vl .Soc^oee, ' , ' 

|Vesent«d by -»— — Pikairne, Esq. a reprint of the " Battayle 
 of Flodden Fclde, or BransLone Moor." 
We are happy to observe, by the foregoing list of contribu- 
tioDS, that the Museum of this Society is so much on the in- 
crease. The deficiency in public collections connected with the 
rarious pursuits of science and history, have long been a matter 
rfi^gret to ourselves, and of surprise to strsngers. That most 
important branch, natural history, of which, till within these 
very few jearsj no public collection whatever existed, is now in 
progress, and likely to become highly creditable to the scientific 
character of this city, as well as supplying an invaluable source 
of information to the student. We could wish that tliis collection 
of subjet'ts of antiquity, of which a very respectable foundation 
is I^d, were more generally an object of encouragement, so as 
to constitute a common receptacle fur objects of this description; 
■when collected togetlicr, they supply a very valuable record of 
antient manners snd history, olfering facilities to antiquanau 
research, which is quite unavailable Avliile they remain scattered 
about, atjd neglected, in the hands of individuals, as well as in- 
occes^ble to persons engaged in such inquiries. Wf^ understand 
that the collection of Coins in the progress of formation by this 
Society, though as yet far from complete, is considerably ad- 
vanced. The importance of antient coins, and the particular 
circumstances under which they may he found, arc only valuable 
when collected into a series, as evidences of ancient history. 

Where the national antiquities of a a)unlry are so much a 
eubject of iiitereat with every one in Scotland, we should ex- 
pect that a Museum, particularly and exclusively devoted to the 
collection and preservation of such objects, and depending for 
its increase «fioh contributions alone, would attiact more gene- 
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raJly than seems to have been tlie case, the favour of those who , 
may have it in their power to add to the collection. The Mu- 
.se\lin had no doubt for some years been allowed to fall into a 
state of neglect, as happened with the Natural Hiatory Collec- 
lion of the College : this last has now risen into spiendorir frbm 
its ashes ; and as tlie Museum of the Antiquarians has )>een 
recently arranged, and put upon such a footing, that due regard 
and advauta^ ia taken of whatever is sent to the Collection, we 
hope soon to see it assume the important station it ought to hold 
Ma puWic collection of Antiquities relative to Scotland. 



^^ 4|iT,,5t XXI 1 1— SCIENTIFIC INTELLIGENCE. 
I. NATDB4L PHILOSOPHY. 

ASTROXOMy. 

L GTmt Comet of 181L — The great size and beauty of the 
comet of 1811, and the long period during whinh it continued 
visible, from 27(h March 1811 to August 17- 1812, render it 
one of the most remarkable which has appeared in modem _ 
times, Sovei'aJ elements of its orbit have been published by 
different astronomers ; but, with the view of taking into account 
all the smaller corrections, such as the precession, aberration, 
nutalion, parallax, and the disturbing forces of the planets, M. F. 
Argelander of Konigsburg has recomputed its elements, and the 
details of his computation will occupy a separate work, which 
is now in the press. The basis of M. Argelander's calculations 
are the elliptic elements of M. Bessel ; and his data are those 
obtained from Zach, Bessel, Pond, and Wisniewaki, 'i^'^^wj- 
lowing are the elements which he obtmned ; ' . 

B. Hip*,.. 

Psraage of perihelion, M. Time At Paris, Seplemlwr, la.8S18T4 ±0 00109 
tHHtnnce ofPcrilietion from Node, - - 65' 2V 7".89I zt 3".911 

longitude of PeriiicUoii 7S 68.581 zt 4.8S6 

Jjmgitudc of Node - - - 140 -afi 6.4T8 rh Rfift 

inclination of Orbit. - 108 JS7 33.633 ± S.tJO 

' ^enheHan dislance, - ), 03540074 zt O^WOOl 

^^X<:™'^'^'y- -  0.9951 .?32i ±0,0000* 

^^riod, - - \L-an, 3|gg,*S ± 50.4 




By taking in(o acTount the disturbing foi-ces of tbe planets atWr 
the comet had ceased u> becuiue viuiblf , M. Argelaiider obtained 

' the fbliowiog elements : 

' LJdiiU or 

PUMge orF<rifaelion, M. Tiuie kt Puris, September, 18.863904 =t O.OOOfS ' 
Dlitaiice of Perihelion fnan Nmle, - . 65° gf HT-OSC rt i'SST 

Longitude of Perihelion, - - - T5 33.986 it 3.841 ' ! 

Longitude of Node, ' - ' '\  - IM) 84. 43.93! ± l-Sto/^, 

IndJnaUon of Orbit, - . - . 106 fi7 38.765 ± 1.8T0 , 

I roriheliDD dinance,  ... 1.035438(13 it 0.0000083 

Exccatrtcil7, -  O.99S09330 zt 0.000043 

Period, .... Yea™, 3065.56 Jr *8.9 

See Shuniacher'a Astrononiisclie Nachrichfcn, No. 9. p. 139. 
2. Greenwich Observations on Venvs aiid JupUer, compared 
with the Tables of' Lindfjuiu and Bouvard. — The Board of 
Longitude has just published a pamphlet, entitled, " The Lmi- 

, ^tudes and Latitudes of Venus and Jupiter, deduced from ob- 
servations made at the Royal Observatory, compared with the 
Tables of Lindenau and Bouvard." There are 147 observa^ 

, lions of Veniia, one of which is rejected, and is not calculated 
for latitude, and one is exactly the snme in longitude as the 
place calculated by Lindenau's Tables. The remaining 145 ob- 
servations ^ve the mean of Lindenau''^ Tables For longitude 
— 1".8, and the maximum of error — 13."7. In latitude, the 
mean error is — • 3". 4, and the maximum — 14^' .7. There are 
66 observations ofJvpUer, and they give the mean error of the 
same Tables for longitude + 13" .3, and the maeimum err(«r!^ 
+ 31 ".6. For latitude, the mean error is + 5*, and the maxi- 
mum + 10". 

The greatest errors in longitude are confined to 1820, sincej 
from the observations of 1819, the meati error is ff'.S, and the 
maximum is ->- 6.3 ; whereas, from the observations of 1820, 
(he mean error is + 22".8, and the maximum 4- Sl."5. Three 
lon^udes of 1820 are calculated hkewise by Bouvard's Tables 
of 18!!1, and by them the mean error comes out + ll".l, and 
the maximum + 20". 0. It is remarkable that all the errors of 
both Tables are in excess for the longitude in 1820; and that 
of the 66 observations 61 give tbe error of the Tables ia excess 

. for the latitude. 
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S. Longkude* deduced Jrmn the- Solar EtHf^ lif tfh 9ept 
18S0. — ProteBsor Wurm of Stiitgard has deduced the fnllowtng 
longitudes in time from the eclipse of ihe 7th September 1820; 
, Hadddt - !l' 8.9 W. of Porie. Riga, - 1" BT' 8* BM. 

GrfoiKtidi, (Pcmd). 9 20.3 Weal. 

Amfllerdam(Keji«r),ll> 6.2 East. 

GeneTa, - 13 13.8 

Zmich, - ' 24 5fi.S 

MnrjnirB, - 25 43.6 

Genoa,   28 27.1 

■Hambili* (BumkcrS, 30 38.1 

Marlla, near Lacca, 33 2.7 

Rome (Collsg. aoms), 10 34.3 

Copentiogm, 41 i.O 

Dresden (Math. Sal), 45 47.2 

Shumacljer's Aatrononuscltc Nachrkkten, No. 9. p. 13J, 

4. Astronomical Positions of Places, — M. Hansteeu of Cliri^. 
tiaiiia has fouod, from numerous observations, Ihat the longi- 
tude cf Chrisliania, East of Paris, is 38' 89"- 

M. Knorrc and Admiral Greig liave determined the IatitUd«a 
Nicolajef to be 46° 58' 33", hy a repeating circle of Keichenbi 

Professor AValdeck of Abo has found the position of his c 
aervatory, which is the most northern in (he world, to be 60° S| 
68"North Lat. and l"- 19' 48" East of Paris. Ho expects, h 
ever, to l>e able to obtain a more accurate determination ^ 
the instruments which he is receiving from Munich. 

Professor Siruve of Dorpat makes the longitude of liis obi 

Tatory V" 37' 85*' East of Paris, and its latitude bS!' 2St 4 

The latitiide observed by a circle of Baumann^s is correct .wf 

I in 2^; but there may be an unccrt^nty of a few seconds in 

loD^tude. 

5. Comet of 1821.— This comet was discovered at the I 
Observatory of Paris by M. Nicollet on the Slst January 18 
and on the same day by M. Pons in La Marlia. Dr Olb 
found il on the 30th January ; and it was obsened at SIo 
by Mr J. P. W. HcTschel on the 27th February. The foQb^ 
ing are its elenienis : 

Posngc of Peribetion, March 21. J82I, 9^ 33' 7" Mean Time Bt Paris. 
Perihelion dij<tiince, . . - 0.091113 . . 

LongitDdc of Ascending Node, 
Longitude of Ferihelioni or Orbit, 
tnclinalion of Orbit, 
Heliocentric HotiiH^ 



r 
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t The following are the elcnienU of otiiei- a^trotipiuerB :  ,,, 

PraL Bnckc Prat Ninilai of H. Vnn StniMn' 

of Seeberg. Mnnbeim. of Gottingcn. 

FoHBgv of PerlheltOD, M«r. «1. 405 M«r. 81. 6016 Mar. 21, 60**' ' 

Luogitude of Poiibelion. 239° SO" 45" 839° 3*" i" 839° 36' 0" i K 

Long. Perihelion disUnce, 8.95966 &96ie6 a96416i1. .^ 

Long, of Node, . 48° 34' 37" 18° 43' 34" 46° 4fi' 44" 

InclinaUon of Orbit, 74 5 73 S3 »6 73 16 33 

The following interesting ohser\-ationa on the comet were made 
by Mr J. F. W. Herschel with the 7 and 10 feet reflector at 
Slou^. With neither of these could he discover any central 
etar-iifce p(Mnt, such as he bad distinctly seen in the comet of 1819- 
It seemed a mere misty mass. The tail was aliont 2i° long, and 
seemed to be somewhat less bright along its axis. The head 
Beemed rather obscure, and appeared to have lateral portions of 
light, which seemed to go off at a greater angle than the tail.— 
SesMemtnrs of ike Antronomicoi Society, vol. i. p. 1S4. 156, 1S7- 

6. Supposed Volcanoes in the Moon. — The luminous appeal^ 
ance m the moon, which Captain Kater and Mr Dimlop ob* 
served on tlie 5th February 1821, and whicli Captain Kater 
coDsidcred as a lunar volcano, was observed by Dr Olbers, who 
tlunkstbat. there are no volcanoes in the moon, and that this phe- 
nomenon is capable of another explanation. It was situated, he 
obfierves, either in or near the spot marked Aristarchiis, which is 
always enlightened by the cardi, or the dark portion of the 
niuou wlien three or four days old, and is distinguishable from 
all the other sjKits tn the moon by its brightness. The lumi- 
nous appeai-anee, however, on the 5th of February was entirely 
difiereut from tlie usual appearance of Aristarchus, and appear- 
ed with a five feet achromatic telescope like a star of the 6tit 
magnitude. 

Professor Struve of Dorpat observed the vary same phencna*! 
Bon on the 37th January 1822. He describes it as a point near 
Aristarchus, resembling a star of the 8th magnitude, and is of 
the same opinion wiili Dt CHhera that it is not a volcano. 

The same phenomenon was seen in Aristarchus on the 4th 
and 5tb May 1821 by Mr War<t at Tamworth, and by Mr 
Bailey. Hevelius describes the spot called Aristarchus under 
the name of Mons PorpJii/riles, and describes it as ant ex rvpe 
rubra, aut aatiulo, aive terra t-ubicunda constate, out prorsua 
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ardere^ Hve petpitua igne exundatre. -^Mr W4i^ BiqifMe^Uiat 
its osikmt'mt&l not huve' changed, 4» it Unligularly white when 
illuminated by the sun, and preserves its..pcedoiQinaat< whi ^ynp«a 
when the other parts of the moon are yellow, c>r Ibintly i«d.^-r» 
See Mem. Astrofi, Soc.sol, i. p. 158. 161.; and Shumdcber'n 
Astrim. Nach. No. 9 p. 138. 

7- Perturbations qf the New Planets. — The celebrated M. 
Gauss of Grottingen has determined, in an exact manner, the 
masses of those planets which exert a sensible influence on. the 
four new planets. He shews clearly, that the mass of Jupiter 
given by Laplace is wrong by more than a tenth part. The 
perturbations of Pallas produced by Jupiter amount to several 
degrees^ and afford a verjT certain meians of determining the 
mass of. the latter. 

6. Right Jscenaions and DedwuMons ofJuno.'--^T!befoliiom'' 
ing are the light ascensions and dedinations-of Juno» as^calvu- 
lated by Professor Nicolai, for noon at Manheim,^' BX' £. 
of Greenwich: 



% 


B. Ascen. 


De^. 


Lo«.jWsr.. 




in Time. 


North. 




18fi Oet. SI. 


1*^40^1^ 


6» 


.t4M'^ 


Nov. 2. 


7 SS 9 


4 21 


.2161 


Dec. 4. 


8 7 41 


55 


.1434 


1823, Jan. 1. 


7 54 22 


44 


.1033 


g l*?. . 


7 40 13 


2 17 


.1048 


Feb. 2. 


7 27 39 


4 42 


.127T 


Mar. 2. 


7 21 5 


9 16 


.2040 


Apdl 3. 


7 40 12 


12 50 


.3076 


7. 


7 44 7 


13 7 


.3200 




 


Bode^s Jahrh. 


181^2. 



"9. Rigid Ascensions and Declinations qf Vesta. — The f<41ow. 
ing are (he right ascensions and declinations of Vesta, calcq^ed 
by Prof. Enckefor geeb^rg, at noon, ^O'SO'' E. of €rreenH7di; 







Declin. 


Log. Dist. 


. 


R. Ascen. 


South. 


from Earth. 


1822, April 1. 


^^&*5xy 


17° 8' 


.2226 


May 1. 


271 3 


17 14 


.1338 


June 5. 


266 56 


18 25 


.0619 


<? 15. 


264 2Q 


19 1 : 


.0574 


July 5. 


259 43 


20 20 


.1504 


Aug. 4. 


257 31 


22 26 


.0755 


27. 


261 16 


24 3 


.2267 



Bode's Jahrb. 182^. 
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> 1©. BecUfKUwih and Meridional Passage gfCeres.^The folr 
lowing^are the declinations atui tbies of passing the meridian of 
Certs at Berlin, 55' 2^" East of Greenwich : 



1822, Jan. 1. 
Feb. 1. 


Declination. 
26* 1' 

84 54 


Passage of Mcridiao. 
0»» 19« P. M. 

11 1 A.M. 


Mar.l. 


23 18 




9 58 


Apr. 1. 
May 1. 
June 1. 


81 8 
19 28 
18 56 




1 50 
7 38 
6 4 


July 1. 
Aug. 1. 
S^Jt.1. 
Oct. 1. 


20 6 
23 17 

26 30 

27 8 




4 13 
2 8 

11 37 P. M, 
9 29 


Nov.l. 


25 15 




7 34 


Dec. 1. 


21 48 




5 49 






Bode 


\Jahrh, 18^2. 



1. New Comet of 1822.— On the 14th May, M. Pons of 
Ae Observatory of La Marlia, near Lucca, discovered a comet 
neat the horizon in the north-west, at 9^ 15'. It was then in 
Auriga. It resembles a star of the 4th magnitude, and is dis- 
tinctly visible to the naked eye. 

12. Visibility qf'tJie Planet Venus *. — This planet passed the 
point of its inferior conjunction with the sun^ when its dark 
hemisphere is completely turned towards the earth, on the 10th 
current, at half past one oVlock in the morning ; and, having 
now arrived to the westward of the sun, has, of course, disap- 
peared from our evening sky. Its crescent was distinctly seen 
on the afternoon of Thursday the 7tli March, only two days 
«[id twelve. hours prior to the moment of conjunction, by Mr 
T. Dick of this city, who has made a variety oS observations ott 
this plaaet, in the day time. Cloudy weather preveuted obser- 
vations on the two following days, otherwise it might have been 
perodved in a position much nearer to the sun. On Monday 
last, tBe 11th current, at 30 minutes past lii n(x>n, \>eing only 
36 hours after the planet had passed tlie point of conjunction, 
its crescent on the opposite hemisphere \\a« again distinctly pet- 
ceived^ by the same observer, by means of aii Equatorial Tele- 
scope, magnifying about seventy times, j x. appeared exXreiaa^^ 

slender but dSstinct, and well defined, and apparently o? a \ai- 

■- - — -I — ^- ^ - 

* 806 tiiif Jummtdy VcL la. p- 19>' 
VOL. Vli. NO. 18. Jxj^Y 1828. 
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ger curve than that of ihe lunar crescent, when the m<Mm is about 
iwo days old. The difference of longitude between the Sun 
and Venus at that timu was about 2° 19". This is the nearest 
position to the point of conjunction in wlilch Venus has been 
seen in any former recorded observation ; and, from the degrees 
of distinctness ivitli which the planet appeared, there is httlc 
doubt that its crescent would have been perceptible twelve hours 
before, had it been then above our horizon. From this obser- 
vation the folloiving conclusion is deduced, viz. that " from the 
time that this planet ceases to be visible prior to its inferior con- 
junction, on account of the smallness of its crescent, and its 
proximity lo the sun, to the moment when it may again be per- 
ceived in tiie day-time by an Equatorial Telescope, there 
elapses a period of only 2 days and 22 hours ;" or, in other 
words, Venus can never be hid from our view about the time of 
her inferior conjunction, for a longer period than 70 hours. 
From obs^vations formerly made on this planet about the time 
of its mperior conjunction, by the same observer, it appears, 
that Venus can be hid only 6 days 8J hours before, and llie 
same time after that conjunction ; and, consequently, it will ft3- 
low, that, during the space of 582 days, the time she takes in 
moving from one conjunction to a like conjunction again, she 
may be seen by means of an Equatorial Telescope, every clear 
day, without interruption, except during a period of Ifi dayt 
and 15 hours.— ftc/A, \^th March 1822. 



18. Laws of Poiarisatum in rectangular Plates of Glass. — 
If we call 3, J", the distances of any p(Mnt from the lines of no 
polarisation in rectangular plates of glass, crystallised cither 
transiently or permanently by bent, the tint i at that point will 
be ( = T J ?■, T being tlie raaximum tint between the blacic 
lines. In bke manner, v' = V' + aii' will express the square of 
the velocity of die extraordinary ray, V* being that of the ordinary 
one, and a a co-efficient, varying with the plate of glass. — D. B. 

14. Frajienkqfir's Experiments mi the Prismatic Spectrum.— 
M. Frauenhofer of Benedictb^em, near Munich, who has been 
long celebrated for the excellence of his achromatic telescopes, 
has made, a considerable time ago, some important and curious 
discoveries respecting the prismatic spectrum. He found, that 
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tibe.tpectKim;wheaibrin^ by all bodies, whether solid or fluids 
^If^AOfiied with above 500 dfu:krliiiesQf lifnoust i^agvuLtu^^ 
j^aril^ to. pp^ smother, and perpendicular ^> the lepgth of the. 
qpjPfSlriuii* . He found ,al90y that these lines had ^xei po^tioivi^ 
aiidJijrxiwuring the. distance. Jbetweea the. mo^st pr^^nentih 
different spectra, he obtained precise measures of the action of 
the prism on the rays that formed the corresponding colour^ 
spacea. . "jChe apectra pitxluced by the two polarised pencils pf 
tcjEjlftnci «par^ eschibitcd the same Hnes. In order to see these 
lipes, prisms perfectly free of veins must be used^ and all ^^, 
tj;}ua9Qus light carefully exciuded. The experiments of M. 
I^Pf^jexJiofer were first published, in the Memoirs qf the Acc^ 
4ff!fgi of Bflvariay for 1815. 

xr.'X^ Fra^Hfnhxxfer's Experimei^ on ilie W,ummat%ng Power 
tf. iht Ptismaiie Rays.^-^Hy means of an iogenious photometer, 
)it:.£^uenbofer measured^ with great care, the illuminating 
{MVr^, of the different cobured spaces, and obtained results 
▼0|y«4i^i'en^ . fi^UQ those usually given : On each side of the 
ydlow space^ the light varied with very great rapidity, as ap- 
If^ars' from the following measures : 

*it ~ > . . InteasUy of Light. 

At the 22<1 degree * of the Red, - - aOS2 

At the 34th degree of the Red, - . 0.094 

At the d'^d degree of the Orange, . . a64 

?■• At thtf 10th degree of the YeUow, - - 1.000 

At the 42d degree of the Yellow, ^ a46 

At the 2d degree of the Blue, . . 0.17 

At the ISth degree of the indigo, - . 0.031 

At the 43d. degree of the Violet, . . 0.0056 

the measures here given have no relation to the coloul^ oppa: 
9lA to thetp^ as th^ colours are mentioned merely to point out 
tbe ppi^don in Newton's gpectrum^ corresponding to the poatiori 
\»_ Piauetihofer's j^pcctriim^ where the intensity of illutninatian 
Was i^asured; The colours in i^rauenhofter's i^pectrum, indeed^ 
do not correspond with those of Newton. 

Ift Frauenkqfer'3 EocpcrimerUs on t?ie Inflexlm of LigtU, — 
M. Frauenbofer has recently printed a very interesting diaser- 



■.r Li ' 



' The wikole 'length of the spectrum is here supposed to be divided into SdO" ; Mm 
iiHf^dWafr^4J?"; th« 0^jige>r»'r the Feflbw 48*;lhfe C?rccn CO*; Aie JJWirf 
dff; U w h iMfgb ¥f'\ waA the VkAvt SO*. 
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\ tatiun uii (lie liiflexion of Light, and has discovered t 
I liouB plienoniena which have escaped the notice of all pre 
I j^iloBophers. Hi^ €xpennients, indeed, were made oa a & 
L and with an apparatus much larger, and more accurate, I 
\ bad hitherto been iiiiployed. The repetition uf hia e 
1 pill be a matter of some difficulty, as it requires tl 
I ritruments, and the nicest precautions to develope the very i 
J |taarkable speetra wliich lie discuvered to be produced by the il 
K fiexion of light parsing iKtwecn wires, or trun&mitted throi 
me or.niore apertures arranged in different forms. 

17- Pho!i}>koresffnce of' iJie Sulphates of Quinitia and C 
tfumina, — M. Ca^Iuude has found, that this substance I 
luminous when exposed to a gentle heat. M. Pellelier has U 
wise discovered, that sulphate of cinchonina, both atone and v 
L mixed with the sulphate of quinina, become luminous wb( 
I foeeA to the steam of boihng water ; but that neither quin 
I Jlor cinchonina by themselves, nor their acetates, possess I 
fooperty of being phosphorescent by heat. Journ. de Phi 
at. Sept. 1821. 

18. Singular (ffect i/ Heut on. tlte Spinelle of Ceylon i 
Akcr. — M. Berzdius, in his very interesting and valuable ' 
on the Blowpipe, just translated by Mr Cliildreni has n 
that the spinelle becomes brown by heat, and tlieu blackens a 
becomes opaque as the heat increases. It then i 
colour in cooling, in the following manner; When seen by c 
light, its colour, by tnuismittcd light, is a fine chrome green, tl 
it becomes colourless, and finally resumes its red colour. 
result has such a general resemblance to that obtained from tj 
corundum ruby *, that the two minerals used may be supposed \ 
have been the same. This, however, was not the case, as tl 
ruby employed by Dr Brewster was a doubly refracting crystij 
with one axis. M. Berzelius does not seem to ha\ 
any peculiarity in llie action of heat upon the corundum rub] 
gee Berzelius, Df VEmploi du C/utlumeaii, p. 289, 262- 
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'Ogen Gas. — As the intetuitj^l 
Ication of the medium ii^S 
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whidb it is produced, it might have been expected that the 
sound in hydrogen gas would be feebler than when produced in 
atmospheric air in similar circura stances. Mr I^ealie, however, 
bas found the difference to be actually much grpater. Having 
placed wilhJQ the receiver of an air-pump a iniall piece of clock- 
work, by which a bell was struck every half minute the air was 
ran6ed, and after the reacation had been carried the length 
of 100 times, hydrogen-gas was introduced. The sound, how- 
ever, so far from being augmented, was at least as feeble as in 
atmospheric air of that extreme rarity, and decidedly much 
feebler than when formed in air of its own density, or rarified 
ten Dmes. Mr Leslie likewise observed the very curious fact, 
that the mixture of hydrogen gas with atjnospheric air, has a 
predominant influence in blunting or stifling sound. When one 
half of the volume of atmospheric air is extracted, and hydro- 
gen gae admitted to fill up the vacant space, the souod will now 
become scaively audible ; an effect which he ascribes to a want 
of intimate combination between the two gases, which causes 
the pulsatory impressions to be dissipated before the sound is 
originally formed. Mem. Cambridge Phil. Soc., vol. i. p. 367. 

«LECTHIC1TY. 

20. On the ordinwy and e.vlraardinary Electricity of Mwie- 
rais. — The effect of heat in developing electricity in certain 
minerals, has been long known. M. Haiiy, however, has dis- 
covered, that the electricity whicli he had formerly observed in 
minerals, instead of vanishing abruptly at the ordinary tem- 
perature at which it seemed lo disappear, had only reached. the 
node through which it passed to an opposite state, by a farther 
reduction of temperature. With oxide of zinc and iowmaUnc 
he invariably found, that the opposite electricity could be de- 
veloped by cold, so that the pole which possessed vitreous e]« - 
tricity when it was hot, developed resinous electricity wliea it 
was cold. M. Haiiy calls the electricity produced by heat 
ordinary, and that which is produced by cold e^ctraordinary, — 
terms borrowed from the ]ihcnomena of double refraction, but 
quite inapplicable to the present case. 

METEOROLOGY. 

21. Formation of Clouds. — The following ohaervatiuns on tin- 
formation ol* clouds, we owe to W. C. Trevelvan, 
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spent the'greatef part of last summer and'autUiDn in tbe nmr ^ 
Ides: ^^ We frequently saw cloudd, when predintated . iradi a 
clear atmosphere by a mountain (as dectcribed in Dr H^jcCiS^ 
loch's Western Isles^ vol. i. p. 475.) undergo a perfieUid v^ 
crease at that end from which the wind caQie, and a cbnreqxmd- 
ing decrease at the other, sometimes invisibly, and at'otbef* tomes 
in the form of small clouds. I also occaoonaDy ob9erved thai 
thpse ends of the mountains towards the pcMnt from wbiehr^Ae 
wind came, were capped with straiiy and the other parts wit^ 
cumiuK, Sometimes a thin clpud is gradually formed on the ade 
of a mountain, and, ailer a few minutes, disappear^ as graduAflj : 
the whole process, from its first appearance to its final diasolii^ 

tion, being performed in not more than twenty or thirty mniutei'** 

i 

2f. Aurora BoredRs in Faroe atni Shetland, — Mr Trevelyan 
<>b^rved, that the aurora borealis in Faroe and Shetland was 
often se^ very low, not more than 40 or 50 feet above the s^ 
and he learned that in both countries it is. frequently heaifdJ Bi 
Faroe, Mr Trevelyan met one person who stated, th^t when the 
colour of the aurora borealis is dark red, and extimdB fitnti West 
to east with violent motion, he had experienced a smeO StiSiss 
to that which is perceived when an electric machine is in action. 

S3. Great Fall (^the Barometer on the 25th December 1821. 
— As there is reason to believe, that the exti-aordinary fall of the 
barometer on the 25th December 1821 was connected with the 
volcanic e:fuption of Eyafjeld Jokkul, Iceland, it becomes inte- 
teresting tP collect the height of the barometer on that day iix 
different parts of Europe ; 





In. line^. 






Naes in Iceland, ne^r Reikayig, 


28.49 5 


:ng. 


Dec. 26. 


Cambridge, -r 


28.00 


d.0. 


Dec. 25. 


Hanover, 


?8.34| 


do. 


Dec. 25. 1 P. M. 


Altona, ... 


28.31 


do. 


Dec. 25. 24'* 


Udino, 


25.5.1 


French. 


Dec. 25. Morning. 


Bremen, - « 


26.67G 




Dec. 25. 6* Stormy. 


St Bernard, 


19.10 




Dec. 24. after Midn 

4 


Fougeres, , . . 


26.2.4t 




Dec. 24. 9^ 


Brest, 


26.3 




Dec. 24. 


Lvonp. 

• • 


2.>.<X 




Dec. 24. f)^ 


Jena, . . 


26.». 




Dec, 24, 25. 


Treves, - - . - 


|6.(i 




Dec. 25. :^ A » .M. 


Augsburg, 


25,6.1 




Dec. 25. 3J A. M. 


^.;eipsic, - - - 


26.68 




Dec. 24. 25, 
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in. UHfora aiid Lightning accompanyivg the FaMofth$ Ba- 
TomeUr on the "iStk Deceinber 1S21. — The extraordinary fall of 
the barometer above described, (See also this Journal, Vol, VI 
p. 38S.) was accompanied witli ^igneous meteors aud lightning 
in many places. At Bamberg and at Franl(fbrt, an igneoua 
meteor was seen on the 21th December, at T^ P. M. It had 
the shape and appaient size of the full moon ; moved in a north- 
easterly direction, and disappeared with an explosion as loud as 
that of a cannon. At Vyiiite in France, the heavens appeared 
all on fire, and the thunder and lightning conUaiued nearly an 
hour. At Clermmui-FeTrand, on Uie 24th, at 9'' P. M. there 
waa a dreadful storm of thunder, lightning, and rain. Near 
Dijon, the thunder was so alarming in the rural cotumune of the 
Cote d'Or, that the inhabitants were driven from the church ; 
and about 10'' P. M. of the 94th, the whole horizon seemed on 
lire with the lightning.— Bii/. Univers. Jan. 1822. 

25. Storm at Genm oti the Zith December 1821 .—The foilqw^ 
.ing extract of a letter from Genoa is j^ven by Mr Hailstone in 
the Cambridge Memoirs; " The inhabitants of Genoa have 
often witnessed ravages occasioned by tempests, but not one so 
dreadful and prolonged as that which we experienced during 
the night of the 24th instant. It will ever he memorable in the 
annals of our state. During several days previously, the air 
was charged with thick vapours, which vented themselves in 
torrents of rain : the wind was S.E. ; on the 24th, at &' P. M. 
it settled in the south, and blew with intense violence ; at ten 
o'cloct it had reached its utmost force. The sea rose progres- 
sively- At 11^ the vehement conflicts betwixt the two elements 
had the full character of a hurricane, and, in the langu^e of 
the country, was a terremoto di mare!" Other accounts fi-om 
G«noa stale, that ihe loss of merchant ships was incalculable. 
the. crew and cargo of some of them having perished in the very 
harbour. This storm seems to have Ijeen limited lo the south 
by the parallels of Tuscany and Romagna. 

26- Devaslationa in the Canton of Jppenzel.—T\ie damage 
done by the dreadful storm of the 24th December seems to have 
iKen enormous in the Canton of Appenzcll. The oldest inha- 
hitant never witnessed such a scene of devastation and terror. 



1 



|*S64 Scieniific InteUigcwx. 

■41inotil ey^ty huuse in the comnuine of Gaiss has experi^WcM 
»«nne damage. In some districts, the roofs of the housea ha 
I been carried away, a great niimlier of barns, destroyed, and h 
L tecnse portions of the forests laid wa«te by the storm. Simil^ 
I VtJaroittes were infticied on the Khinthal. — Bibi. Unive 
I ijan. ISSS. 

I ^ 27. Ininid/itionn accumpnnying tlie JaU of i/ie Barometer.- 
I In idmost all those places where the hurricane was experience 
I deluges of riun accompanied it. In Piedmont, the bridges, d 
I roads, and many huiiscK, have been tarried away by the fiood 
r The Royal Road from Tortona to Plaisance was submei^ 
I and also tlie road from Turin lo Novi. The roads to llie ei 
I ibid west of Genoa have suffered great injury. Savona n 
I Burrounded with tlie inundation, and all communication cut <f 
I with Genoa and Nice. The province of St Nevero has be^ 
I almost entirely covered by the &ea, and its olive trees destroyei^ 
I At Trieste, all the low streets were under water. At Venio^ 
I 'Ihey were obliged to cross the Place of St Mark in boats; ai 
I at Leghorn and Genua the sea penetralet) into several magazio^ 
r and occasioned great loss. — Bih/. Uvivera. Jan. 1829. 

I - 28. Karthquake iwcomjMmying the Fall of the Barometer.-' 
I On the Sdth December, about half past eight o^clock in the erei 
I ing, a slight shock of an earthquake was felt at Mayence. 

II. CHEMISTRY. 
I 29. Nitrate of Soda discovered in the district of Tarapaca i 
I Peru. — This discovery promises to be of great use in the dig 
\\ mical artK, ]Mrticularly in the manufacture of nitric acid and b 
P . petre. More than 60,0U0 quintals of this salt, purified 1) 
L diseolutioQ and cryslallisalaon, have beeiL sent into the porta) 
I Conception in Chili, and Iquiqui, a port in the south of PoFfh 
I , from botli of which it is distant (»ily about three days jounie| 
I This salt forms a l>ed several feet thick, which in some plaef 
I appears at the surtnce, and which occupies an extent of taat 
h*than 40 leagues. It is sometimes in a slnt^ of efflorescence, a 
Vsometimes crystallised, hut more frequently mixed with cl 
I and sand. Its taste is fresh and bitter. It is deliquescent, a 
I bums like nilrc. It contains a liltle sulphate of sotla. Accorst 
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ng tb HjBii&y, it crystallises in the form of a rhbnibohednHii in 
winch thi? ratio of the diagonals of the transverse sectson are as 
Sto'4. The obtuse angle of this section, is 102^ 38^ imd the obtuse 
ail^le of the principal section 110^ 88'. — Note by M. Mariana de 
Stvero in the Annales des MifieSy 18X1, torn. vi. p. 596. 

80. Analyses of different kinds of Mica.-^M. Peschier of 
Gettevalias analysed several different kinds of mica, and has 
discovered Titanium in this mineral. The following are his 1^ 
^blbsy with three kinds of mica, with one axis of double refracd6n : 





Green Mica 


Black Mica 


Foliated Bltek 




of VesuvinR. 


of VesuTlus. 


Mica of Siberia. 


aOica, 
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45.7 


42.0 


35.5 
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si.r 


8.35 
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Magnesia, 
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Lime, 
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15.7 




lion. 
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titanium. 


- 
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15.0 


3ao 


fioda. 
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8.5 


1.7 


Uthion, 


- 




2.6 




Potash, 


- 






6.1 



la the first and third of these varieties, a trace of manganese 
was found. M. Peschier has also discovered titanium in the 
white mica of Siberia, and in the mica of Massachussets.— • 
Jaum, de Phys, xciii. p. 241. . 

81 . Analysis of Alum. — The following are the results of Dr 
Thomson^s analysis of alum : 

4 Atoms Sulphuric Add, - 200 or - 38.854S 

$ Atoms Alimiina, . 6.75 .11.0689 

1 Atom Potash, - 6 9,8568 

25 Atoms Water, . 2^125 46.2012 

otherwise, 

3 Atoms Sulphate of Alumina, 21.75 or 35.72885 . • -: 

1 Atom Sulphate of Potassa, 11«00 18.06975 

•25 Atoms Water, . - - 28.125 46.20123 

Dr Thomson conceives that there is no evidence of there being 
any bisulphate of potash in alum.'-^Annals gf Philosophy^ v<J* iiL 
p. 168. 

92. On the HecU developed in sohUions Crystallised by Ex- 
posure to the Air, — ^When 51 parts of sulphate of soda and 49 
parts of water are placed in a phial, and the stopper removed in 
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fUmperaXiaK under 50°, the cr^-stallisalion of the mau i 
' ftuce, and there is a. rise of temperature equal to 34° of Pabll 
bciL When the carbonate of soda is u^, small cryst 
Msn AK abundantly precipitated, atid the temperature rieea W. 
Fnm a- Kiies of experiments made in this way, Or Thomaon 
concludes, that the latent heat of the water of crystallisatioD is in 
both cages the cause of the increase ol' temperature — Atm. of 
Phil. iii. p, 169. 

83. On t/ic Existence /^Mercury in Sea-^Vater.—'M.. PiOBsl 
has runarked, as M. Hilaire Rouelle did before him, that mk- 
rine salt contains mercury. M- Proust has found merciny^ in 
every kind of muriatic wad that he has tried, and also in rodt- 
iaJt. He suggests to navigators a method of ascertiuning the 
existence of mercury in sea-water, by attaching a jjate orgrfd, 
of two or three inches surface, to some part of the ship, so ss to 
be constantly plunged in the water. Half an ounce of gold la- 
minated, he conceives n-ould be sufficient for the purpose of u- 
certaJning if it is amalgamated after a long voyage. M. Promt 
offers to be at the expence of the expenment, and desires nnj 
person -willing to make it to apply to M. Lucas, ageill t<t the 
Institute. — Mem. de Museum, vii. p. 479. 

III. NATURAL HISTORY. 

MINEKALOGV. 

34. Merians Account of' Jlpine Limestone. — Professor Me- 
|) lisn of Basle, in a little work entitled " TTbersicht cW Beschaf- 
^fenheit der Gebirgsbildungen in den Umgebungen vmi Basel, 
."1821," we are informed, arranges the Jura limestone, oohte, 
shell limestone, and alpine Innestone, as members of the same 
series ; and in the Basle district, these limestones rest upon the 
second or new red sandstone formation. This arrangement 
^agrees with that previously adopted in this country, Raumer, 
.'Ml a geolo^cal tract published some years ago, stated, l& a very 
probable conjecture, *' the identity of the shell limestone, txHoe, 
and alf»ne limestone.'' i ' 

3.5- Oxygen hi '- — Sir H. Da\'y has ascertained 

by experiment, \} stained in ve^cular cavities in 
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rock-crystnl is impregnated with oxygen, like that observed 16 
some springs, and that ihc superincmiibenl mr is azote, 

KOTANV. 

06. DUtribuiian of Vegetables in Madnra. — Eulil,dunngliis 
ataj ia Madeira, was enabled to obtain a genei-al conception of the 
^stiibuiioD of its yegetalilca ; and the ialluwiiig ia an abstract of 
ihe different vegetable zones observed in ascending from the sea- 
«hot:e to llie Jiiglier parts of tlje iHlmid. — 1, Region nftlie Cacti 
TJiis region extends from tJie sca-shcire to the height of 630 feql. 
2iere liic Caclus and Ficus indjca grow on the rugged rock*, 
and the vine, sugar cniie, amin, and ulher fruits of southern 
jjiineS) in the fields This region is also obiindanl in ^rjld 
jdants, &c. of various descriptions. — S. Reg'ion of the Vine. The 
jL'uUivatioH of tiic vine conitiiences on the sea-shore, and tlie cac- 
ti Of^inpany it to the height of 630 feet. The vhic ascends 
Ip 911 elevation of 2030 ieet ; but above tliis elevation the vine 
HQ .longer bcara ripe fruiL Tile aruai,.sugar-caoc, niulbiii3"y, po- 
tato, and alliMin, iire. cultivated; but neither, cacttis nor banana are 
here met with. Agricullvire is more evlensively followed in this 
than in an}' other region. — 3. Region of the Chesnut-tree. The 
lower edge of tliis region is 2S0O feet abo\e the sea, and \% dii- 
tingui^ed by its lofty trees, which arc found to the height of 
S9dO feel. At a greater elevation, they are small, and no longer 
bear fruit. — 4. Regio7i of the Genista. In this region, whose upper 
Jiinit is 'AQ9Q feet h%h, whole tracts arc covered witli ganstee. 
r— 5- Region .0^ tiiatha. This zone extends to the wmmit of 
Pico-Ruwo, which forms the highest peak in the island, an i 
.wbiicli is reckoned .5300 feet uliove the level of (he sen, olid, ns 
litaname implies, abounds in heaths. ;u 



37- Dr jEschciT: on Skeletons of Inserts. — Dr ^scholz has 
lately described wliat be considers as an internal skeleton, which 
he dctseted in several tribes of the class Insecta ; and the same 
naturalist has published some new views in r^ard to the stmc- 
tnre of the heart, jiarticularly of the right i vent ride. 

S8. M. RuliPs Zooiogical ObsematUms.- — From the observations 
fif M. Kuhl, it appears that the bones of ihe fape Peti*e! {Pro- 



-.-^n^jK I mtM ig fnce. 

iv jui cells, but a 

. I ni titr at sea, and possess o 

... > ^itKerved that they svam tmk^ and 

i iKurl was not so triangular and d 

1 biiismgra, and other liinls thai dilj 

.» iiujj under the water. Kuhl has tl 

fMn,-naioti of the Arethusa {PhygaTta), aaA\ 

A -authors have described as tentacuW ; toA d 

< i^uDiJist has confirmed, by actual dissectioa,^ 

1i»J i-onjectured in regard to the siructure of tl 

IHMpiin. The Mammaria adspersa of TUa 

|k u> be the ovum of an aslerias, or some oth^ a 

7 Kuhl found vast abundance of crabs of the Fagin 

i tudian Islands. These paguras live on tbe bdi 

t •vMtd the sea, as was observed by Bosc of another s 

I Itvv-A ill America : they abound not only on the bed 

,1 wander into the thickest wofids, and, what is still hkm 

likMjblv. clitnb the stems of the cocoa-nut tree and the arfai 

I Kauwolfia, in search of the eggs and young of the mibb? 

Tvad found dive m tlce Centre of a Stone.— A ep 
tiT a toad, which was taken alive from the centre of ^ g 
iiliil Htuue, has been sent to tlie College Museum of j 
V W||[li hy Lord Duncan. 

41). IMscifcery of Botie& ffihe Megaihermm. — The Bidxtiflj 
tltiraliiits Spix and Martins, during their residence in ] 
mud ill limestone caves bones of tbe Megatherium. 

41. Bones (if the Mammoth. — Several of the large bones' i 
B mammoth have been lately discovered in the provuice i 

ironingen, and deposited in the pubHc museum. 

42. Bones of Qiiadrupcds. — AnoUier iissiu-e or c 
Ig bones of quadrupeds, has been discovered in the bmestoqi 
' Vorksliiro. 

49. Cave near Sundwieti. — A cave, near Sundwich in We4 
lalia, 1600 yards in fijLt'nt, has been found to contiun'^ 
keletoua of ar - -"wcies of benr. 
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! p/ Water in Hegular Rfuymhoidii. — On 
the 3d of January 1821, the late Dr Clarke observed al Cam- 
bridge regular crystals of ice, many of which were more than 
an inch )cng. He exhibited tliem to several Dieoibers of the 
Universiiy, and frequently in their presence measured ihe 
angles of' the rhombic crystals, isith the goniometer of Carao- 
geau, which he foiiiul to be 120° and 60°. After a thaw look 
place, the crystals presiTved in melting the same inclinaliou of 
th«r planes. The hexaedral prism of ice, therefore, which we 
have described in a former volume (Vol. H. p. 80.), as found 
in the subterranean glacier of Fondeurle, was a secondary form 
of the crystal. The above very interesting results confinn the 
anticipation of Dr Brewster, who, from the optical structure 
of Ice, referred it to the rhomboidul or pyramidal systems of 
Professor Mohs •. A full account of Dr Clarke's observations 
¥all be found in the Memoirs nf tlte Cambrii}.ge Philosophicat 
Sodety, vol. i. part ii. p. S09. 

46. Oiif.yr Watch and Clock Worlc—GooA oil has long been 
a desideratum among watchmakers. Colonel Beaufoy remarks, 
that if olive oil be exposed to the rays of the sun for a consider- 
able length of time, it becomes colourless, limpid, free from mu- 
cilage, and not easily congealabie. He exposed two eighuounce 
phials, nearly filled with this oil, to the solar beams for one 
or two years, and found this effect produced. The bottles 
should be opened occasionally to allow the gas to escape, or the 
cork may be taken out. — The following process by Chevreul has 
been recommended for freeing oil for watch-work from all add 
and mucilage. Put into a matrass or glass-flask, a portion of 
any fine oil, with seven or eight times its weight of alcohol, and 
heat the mixture almost to boiling, decant the clear upper stra- 
tum of fluid, and suffer it to cool ; a sohd portion of fatty mat- 
ter separates, which is to be removed, and then the ajcohohc so- 
lution evaporated in a retort or basin, until reduced to one-fifth 
its bulk. The elaine or fluid part of the oil will he deported. 
It should be colourless and tasteless, almost free from smell, 



I 



^Wl Sc/cntifie InteUigencc 

without aclion on int'uaiuii of litmus, having iIil- o>DMirtence o) 
white olivo oil, and not easily Coiigealable. 

4G, RemnrlMh FormaHon of Ice. — While ixaiiiining Stone 
silblerratiebtis excavittions in a T)ed of lava, near Nleilciniendig, 
M. I'ictet olisen-ed, in some plafOs, water falling tltop hy droR 
on t](c- floor, or against the sides of the cavern.' tV/ieiiffver Uw 
happcnfd, tkcrc ira.i beneath, a mass of ice nfa cerUiiit thtehiiMj 
^^Miough the temperature of ihe air'ncVer eSt-L-edod 39*.3, im 
Hkb time descended to 32^. — Mem. dc la Soc. Phja. dc Gaiivt' 

^H^. She ami Shape if the Ghbuks of Blood in d;fererit Jfiih 
mats. — A number of very interesting results have rctenily been 
obtained hy J. L, I'rcvostj M. D. and J. A- Dumas, respct^^Hj;. 
tile form of the globules of blood of dlffi?rcnt aninmla, and the 
effects of teansfusing llie blooil of one. animal into unaLher. The, 
following arc tlieir measurea of the diaraelers of the ^bule^ : , 
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' Biit while the globules of blood in diifcnait animals varjja 
size, ihey vary also in form. In the mammalia they Kee pS\ 
spherieal, while in birds they arc elliptical, and varj- only iri (hc 
len^s of'lheir greater axes. They ai'e likewise elliptical in all 
ccifd-hlooded animals. They found also, that the colourless, ! 
gtobiile which exists in the centre of the particles of blood, has , 
the constaiit diameter of rj'adth of an inch in all animal^ aiid^ 
whatevcj- be the form of the globule which contains it. — tn thdr | 
experiments on the transfusion of blood, they obtained many in- 
teresting testdls. When animals were bled till they fiunted, , 
ihey died when ihey were left alone, or when water or serum of, j 
t)lood, at the temperature of 100 Fahr. was injected into tlieii, 
vfflns. If, on the cont»  the blood of an animal of the sfine 
species was injecte(' 'n of the blood thrown in, reani- 

maledthe exhausti when it had received iw much 

as it lost, it began ti ' ' ' ' ■.  .i .._ 



to take food, and was flnalW 
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rMtocedto perfect health. When the injected blood was from an 
animal of a different species, but whose globules had the same 
form, though a difl'erent size, the anLinal was only partially re- 
lieved, and could seldom be kept alive for more than wx days, 
the animal heat diminishing witli remarkable rapidity. When 
the blood of an animal with spherical globules, is injected into a 
tnrd, it usually dies under the most violent nervous affections, 
aa if under the influence of tiic most intense poison ; and this 
lakes place even when only a small quantity of blood has been 
lost. In a great number of cases, cats and rabbits were restored 
for some days by the injection of the blood of cows and sheep, 
eren when the injection of the blood was not made til! twelveor even 
twenty-four hours after the blood was extracted IVom the latter. 
The blood was kept in a fluid state in a cool place, either by 
taking away a certain quantity of fibrine, or adding 1000th part 
of caustic soda. ^Vhen the blood of the sheep was injected in- 
to dt^cks, they died after rapid and strong convulsions, — Bi/iL 
Umverx. 

48. Subniiraie of Bismuth used in Intermittent Fevers.^ 
This medicine lias been prescribed in agues for several years by 
Dr Henkesew of Hildesheim. He exhibits it in doses of four 
grains, with a few grains of sugar, every two hours, and consi- 
ders it as a powerful febrifuge and antispasmodic. — Quart. 
JmLvn. No. 26. p. 233. 

4Q. Preservation of Grain wi Granaries of Cast-iron.— In 
Older tb preserve ^raiu for any length of time, frmn those in- 
sects which habitually devour it, and which cannot exist in air 
hygrometrically dry, M. Clement suggested the propriety of* 
DODStructing granaries of cast-iron, into which no air should 
enter till it lias passed through a lx>dy of unslaked lime. He 
pF6posed also some contrivances for allowing the expanded 
air to escape, and for inspecting the grain when necessary. The 
saving of manual labour in turning over the grain is one of the 
advaot^s of this plan. Various useful suggestions relative to 
tbti plSn will be found in the Qjtarterly Joumalf No. Mr, 
p. 184. , ..-.^ 

flO. Sruption of Mount Vesvvivs. — On the 13th of Februa- 
ry, Mount Vesuvius indicated the approach of an eruption by 
violent detonations, which wore renewed on the IStli and. \lvVi. 
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Oq the 18tb a iJiick saiuke was discharged. On the lf>tfa shav- 
ers of cinders and fntgnienU of inflamed lava were ilirown out. 
On the SOth ihe lava wa-s :>een boiling iti the craler, and tiireaU 
eoing Iw burst over its sides ; aiid on the S!lst the iava ioraeA its 
way into the southern part of the inuuiitaln, by u new opening, 
trom which it flowed abundantly, at the rale of six feet per mi- 
nute towards the hermitage of St Salvador. On thu S4th, the 
violence of the eruption was redoubled, and in the evening Vesu- 
vius presented to the inhabitants of Naples the superb spectacle 
of a river of fire, rolling araidfit clouds uf smoke along tlie flanka 
of the mountain. As the lava flowed through lands already 
burned, and entirely desert, no injury has yet been done by (his 
eruption. 

51. Encroachment of the Sea oh the Coast of America. — At 
Cape May, where the River Delaware falls into the AtLn^ 
the following curious observations are inscnbed on the wall oft 
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52. Memoirs ofHu- Physical and Natural History Socutycf 
Geneva — The Physical and Natural History Society of Geneva 
was founded in 1790, by anumberof those distinguished indivi- 
duals at Geneva who duvoled iheraselvea to the pursuits of sctence. 
The principal papers read at their meetings, foimd a place in the 
Phi losophical-TransBcl ions, in the Memoirs of the Institute, oriri' 
thoee of the Academies ol' Berlin and Turin ; while those wtticti 
were of a less elaborate nature were transmitted to the popular 
scientific journals of the day. In consequence, however, of the 
deliverance of Geneva from a foreign yoke, all the public inetilu- 
tions received a vigorous impulse; and the Phyatal Society, 
strengthened with an accession of members, as well as of zeal, 
found itself in a sit' orint its own Memoirs. They have 

accordingly puhlis) ''art of the First Volume, and 

we understand tha 1 is nearly ready for publica- 
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Tbe fbUowing.is a list of the articles in the part already pub- 
liihedy whidi is adorned with the names and labours of Kdet, 
PkCEVOSt, DecanddJe, Saussure, and Jurine. 

MSmoire enr qudqw particiilarvtis, de Foeil du Thon {Scomber 

Thefnaue^ Linn.), et d^cmtres poissons^ par L. Jurine. 
JVb^ eur lee derUe et la masticaiion dee poissons^ appeUie 

QpfjfW, par le m^me, - - - - J8 

De Teffet du mauvement (Tun plan rifiringent sur la refrac- 
tion^ par Mr. P. Prevost, - - . - 86 
Obeervatione eur lee rapports qui existent entre lee axes de 

double reaction et les formes des cristauXf par Mr. F. 

Soret, ------ 89 

Noie eur le mica, par le meme, - - - 89 

Mimoire sur divers instrvmens de physiqvs et de mktiorolO' 

gkj par Mr. P. Huber, - - - . 98 

Mtmoiresur la chute desJeuiUes, par Mr. P. Vaucher, ISO 
Notice eur la contrie ba^aUique des dipartmens de Rhin et 

MoseUcj et dela Sarre, par Mr M. A. Pictet, - 187 

Mimoire sur les Char agues, par Mr. Vaucher, - 168 

Mimoire sur les anim/ilcides spermatiques de divers ani- 

mauXf par MM. J. Prevost et H. Dumas, - 180 

Mimoire sur les qffinites natureUes de laJhmiUe des Nym- 

phiacieSf par M. Decandolle, - - - S08 

De Vinfluence des fruits verts, sur Fair avant Uur matwriti, 

par M. de Saussure, - - - . £45 

in a subsequent Number, we hope to be able to give an ac- 
count of some of the most popular of the preceding memoirs. 

53. Translation of Legendre^s Elements of Geometry.'^A. 
translation of this clas^cal and popular work on Gecnnetrj, 
•which has gone through so many editicms in France, is now in 
the press, and will be published in a few weeks. The woilc is 
edited by Dr Brewster, and under the sanction of M. Le Che- 
valier Liegendre, who has communicated several important addi- 
tions to the editor. As all the diagrams are engraven on wood, 
AO as to accompany the propositions, this edition will possess a 
very great superiority over the original work, where they are 
gtYtti in copperplates at the end of the book. 

VOL. yii. MO. 18. JULY 18SS. n 
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54. Mathematicol Essays by the late WiUiami Spence, Esq.-^ 
.On the appearance of the first of these Essays on the Theay" 
(rf the various Orders of Logarithmic Transcendents in 160^ 
its merits were universally at know lodged to entitle the authra tv 
bold a high rank among mathematicians. It is to he regretttd' 
that a premature death carried liini oS* at a time when he ww 
faking such a rapid progress in the cultivation of the sde 
Of these tracts, the first only was intended by the authorto 
•Meet the public eye in its present shape, though a few copies of 
of them, denominated Outlines of a TJicory of Alg^ 
tiraical Equations, had been printed and distributed among the 
Wthor's friends. The others were selected from Mr Spence^ 
.papers by the editor, J. F. W. Herschel, Esq,, who was p*. 
eminently qualified to judge of the respective merits of the m 
ral pieces. Tliese papers clearly prove, that Mr Spence pc^_< 
Bessed both genius and industry in a high degree, and a fovw 
of intellect of a very superior kind. Notwithstanding the (^. 
advantage attending some oi' tlie essays, in common with other 
posthumous works, we warmly recommend them to the att^ 
tion of the British student, as models of analytical papers of; 
lincommon excellence. They will inspire him with a taste tet 
pure analysis, which, when properly directed, in the |iresei|i 
state of the sciences, is the most certain method of arriviBg m 
distinciion.— W. G. ' '! 

65. Memoips of tJte Wcmerian Natural History Society.^ 
'he first half of the fourth volume of the Memoirs of the Wa- 
tierian Society, has just made its appearance, but not in time ^1 
allow of our giving any account of the individual papers. Tbft! 
following are the titles of the different communications. 1, OS" 
the Crystallisation of Copper-pyrites, by William H^dinger (i 
Preyberg, member of the Wernerian Society. 2. Notice at 
attempts to reach the Sea by Mackenzie's River, since the Bxpe' 

IdiUon of Sir Alexander Mackenzie. 3. Geological Notice anil! 
jlTiscellaneous Remarks, relative to the District between tlljft* 
Jumna and the Nerbuddah, by Dr Adam of Calcutta, memb^ 
■of the Wernerian Society. 4. Notice rcgariiing the Fob^' 
yiephnnt of Scodand, by Robert Bald, Esi). member of thb 
Wernerian Society. 5. Description of Seven New Scottish' 
Fungi, by R. B^ Greville, Esq., member of the Wernerian 
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SojBKtjf* 6. Meteorological Re^ster kept at" Cliinie, in Perth- 
idnie^ toe twelve years, by the Reverend William Macritdiie of 
-Ckaae. 7. Description of a new species of Grimniia found in 
Seolknd, by R. K. Greville, Esq. 8. On the Geognosy of G«r. 
joany, with observations on the Igneous origin of Trap, by Amie 
Boud, M. D., member of the Wernerian Society. 9. A new ar- 
ni^ement of the Genera of Mosses^ with characters and observa- 
tioDs on their distribution, history and structure, by R. E. Gre- 
TiUe^ Esq. and G. A. W. Amott, Esq. 10. Short account of the 
Bocka in the ndghbourhood of St John^s, Newfoundland, by Mr 
John Baird. 1 1. Observations on the Snowy Owl (Stria: nyciea)^ 
fcc. by Lawrence Edmondston, Esq. of Shetland. . 1^. Meteoro- 
kgical and Hydrographical Notes, by Captain R. Wauchope, 
&. N. 13. Account of the small district of Primitive Rocks, near 
Stronine86, in the Orkney Islands, by Mr George Anderson of 
Invemeas. 14. Account of a new species of Larus, shot in 
Zetland, by Law^nce Edmondston, Esq. 15. Notice relative 
to two varieties of Nwphar lutea, found in a lake in Aberdeen- 
shire, byMrW. MacgiUivray. 16. Geognostical Sketch of part 
of the Great Glen of Scotland, by Mr George Anderson of Inver- 
ness. 17* Observations on the Immer Goose of Zetland, by 
Lawrence Edmondston, Esq. 18. A Description of two new 
Plants^ of the order JlgiSy found in Scotland, by R. E. Greville, 
Esq. 19* Observations on tlie natural history and habits of the 
Mole, by Dr James Grierson, member of the Wernerian Society, 
and Minister of Cockpen. ^0. Account of the Island of Foula, 
by Captain Vetch of the Royal Engineers, member of the Wer- 
neriian Society, &c. 



Akt. XXXIV. — List of Patents panted in Scotland^ from 
6th February to I3th April 1822. 

7. X O John Richaed Barry of the Minories, in the city 
of London, gentleman : — For an " invention of certain im- 
jHTovements on, and additions to wheeled-carriages.^ Sealed at 
Edinburgh the 1st March 1822. 

8. To Joseph Grant of Gutter Lane, Cheapside, London, 
Crape manufacturer :— -For an " invention of a rfew manufac- 
ture of crape.^ Sealed at Edinburgh the 1st March 1828* 
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9. To Joutt Fbedeeick Smith of Dunston Hall, parish of 
Cheaterfietd, county of Derby, Esq. : — For " cert^ improve- 
ments in dressing of piec&^oods mode from silk or woi-ated, or 
cf both these materials.'^ Sealed at Edinburgh the lat March 
ISStS. 

10. To William Chubch of Threadneedle Street, city o 
London, Gentleman :— For " invention of an improved apj 
tU8 for printing." Sealed at Edinburgh the 1st March ISSlJ 

11. To David Gordon of the tity and county of 1 
burgh. Esq, — For " certain improvements on, and additioiu 
steam-packets and other vessels, pari of which imprm-emeDta A 
^iplicable to other naval and marine purposes." Sealed ■( 
Edinburgh the 1st March 1832. 

12. To John Uuthven of the city of Edinburgh, printer: 
—For an " invention of a new method of procuring a mechani- 
cal power, which will be of great public utility." Sealed at 
Edinburgh the 6th March 1822. 

13. To William Ekskink Cochran of Somerset Street, 
Portman Square, county of Middlesex, Esq. — For " certain im- 
provementB in the construction of lamps, whereby they are ren- 
dered capable of burning concrete oils, animal fat, and t 
amilar inflammable substances." Sealed at Edinburgh the Ifl 
April 1822. 

14. To John Pool of Sheffield, county of York, victualla 
— For *' certmn unprovements in plating iron or sled  
brasB or copper, alloyed with other metal or metals, both ] 
and ornamental, for the purpose of rolling and workji^ i 
plates, sheets, or bars, and such goods or wares to which fl 
same may be found applicable." Sealed at Edinburgh the 1 
April 1822. 

15. To John Slateb of Birmingham, county of Wai 
manufacturer : — For " invention of a kitchen-range and apj 
ratus for cooking, and other purposes." Sealed at Edinbun 

the 13lh April 1822 

16. To Geouge Stbatton of Hamstead Road, county j 
Middlesex, Enginer  an " improved process of consu^ 
ing smoke. Sealei the 13th April 1822. 

P. Nil ti. Primer: 
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Aet. I.— On Black Leadjrom Cast-Iron. In a Letter to Dr 
Bbe^wstee from J. MacCulloch, M. D. and F. R. S., &c. 
Communicated by the Author. 

Dear Sib, 

xN compliance with your request, I send you the following 
staleinent respecting the Black Lead which is obtained from cast- 
iron, various detached notices of which has already appeared in 
your Journal* 

It is more than twenty years since I was in the frequent 
habit of examining the metal of the iron guns delivered by the 
opotractors to the Ordnance, by sdiution, according to Besrg-. 
man'^s . suggestion on this subject. No useful results, as far as 
our particular objects were concerned, were, however, obtained 
in ;thi8 way ; as it was found that the quantity of plumbago in 
the iron bore no relation to the strength or goodness of the 
metal, which, I need not say, is metal of the second fusion, or 
from the reverberatory. The results were, however, sometimes 
curious, from the very variable quantity of this substance con- 
tained in different specimens of iron. 

It has been imaged that the worst, or weakest metal, w^s 
tbat which contained most plumbago ; but the trials were fat 
from confirming this opinion. On one occasion, in particular, 
a gun had been condemned for some fault in the bore, (a screw- 
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iiole, I believe,) and it was tuund to be so exceedingly tougb, 
that none of our men were able to break olf a trunnion, sa is 
the usual practice in iheee cases, when dii-ee or four blows <^ 
the sledge were commonly found sufficient for this [lurpose. 1 
wati particularly induced, thd'ofore, to examine this q>etniiieii, 
and was Burprificd to find that it not only contained a most un- 
usual proportion of )>lumbago, but that this was in what I ma)' 
call a disengaged state, for want of a better term, The plum- 
bago was not only visible on breaking the metal, ^viiig it the 
appearance of having been rubbed with powdered black lead, 
but the iron was capable of leaving its trace on paper. I fisve 
neither before nor since ever met with another example of this 
kind. The remaining guns of this lot, which must have been 
made of the same metal, went on service, and some of them are 
probably sdll existing. I have no doubt that they ware the 
best that we received during the war ; and it would have been 
very desirable to have discovered by what means this very nn- 
common specimen of gun-metal had been procured, as its tough- 
ness is a matter of such importance. It ivas from Mr Walker's 
foundery, 

I do not pretend to account for this singular state of the iri» ; 
as, although the presence of plimtbago ia sufficient to a^ct the 
colour of die metal, it is never, bating this instance, distinclty 
VieiUc, as far as my experience goes. Yet, in gun-metal, it is 
easy to coiqecture its presence and proportion, by the colour of 
ttiie fraNiure ; which is darkest or most grey, where it is most 
abundant. The trials which I have made, also go lo prove thai 
ihe greyest metal is the toughest ; although I know that many 
Iron-founders consider that gun-metal may be too grey, and « 
on this principle in die assortment <rf the pigs for the rew 
ratory. 

,' 1 ought to add how, that, on dissolving gun-metal in a 
,the black lead was always obt^ned in the state of powder, and 
that it is in very small proportion when compared to that ob- 
ttuned from pig-iron. I am sorry that I cannot now state ti 
proportions, as the rectuds "f my experiments are out of r 
jit present. 

It is perhaps un that the inferior pro 

of plumbago in gun im its approiunmtion neai 
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to the .malleable state ihaii pig-metal, or froiii its greater purity. 
The best molieable iron contains none, and a. great part of the 
process of refining iron consists in the combustion of iliis siih- 
stance ; whence in some degree the loss of weight. 

During these trials I was led to reixat the same experi- 
ments on the pig-metal used for shells, which is of various qua- 
lities, and is generally distinguished into three kinds, white, 
grey, and black. All these afforded very large proportions of 
black lead after solution, but stiil various in different specimens. 
The black metal seemed to afford the greatest quantity, a.s 
might have been expected I'rom the colour ; and yet that is no 
criterion, as tlie most briliiant silvery metal also aflbrded it in 
abundance, where, if colour had been a necessary indication of 
its presence, it would not bavc existed. I think it will apjiear 
that the plumbago is present in two different states in iron. It 
will hereafter be shewn, that it is sometimes in the state of a 
metal, and this I conceive to be its form in the white pig. At 
tlie otlier extreme it is found in the state of black lead, as in 
the gun-metal just mentioned. But the experiments hereafter 
to be described will shew, that there is some intermediate slate 
(or states) between the two ; and this appears to be its condi- 
tion in the grey and black pig. 

I must now observe, tliat, in these experiments on pig-iron, 
the black lead was always found in the state of powjler, or at 
least in such a. state as to fall into powder easily. This must 
have arisen from using sulphuric acid, as the cheapest, and from 
unng it toil strong. Thus the matter rested. In 1807 or 
1S08, 1 was requested to go to a London porter brewery, to see 
an appearance which had very much suiprised the people em- 
ployed in it, and which had certainly a very marvellous sound 
in the narration. The workmen had taken some iron out nf 
thdr porter backs in making some rep^rs, and had found it 
red hot, as they said, to their infinite astonishment. On closer 
examination, the red heat was found to be an exaggeration. 
But, on removing the iron articles in question from the porter, 
they became so hot on scraping off the surface that it was dis- 
agreeable to handle them ; while ihey smoked, from the evapo- 
ration of the moistiu-e. 

o3 
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900 Dr MacCiillocii cni Black Ltadfivtn Cast-iron. 
 These pieces of iron were cast cones, peribrated with holes, 
and about an inch thick, being used as strainers, to prevent 
foreign substances from getting into the pipes. They had been 
immersed in the jwrter for many years, — no one knew bow 
many. On examining them, they appeared entire and un- 
changed ; but sonic of them, instead of being iron, were en- 
tirely of black lead ; and, in others, there was a tliick coat of 
that substance on each side, a little iron only remaining in the 
middle. 

As this was then a new phenomenon in chemistry, 
I duced to repeat the experiment in the laboratory, and it'n 
attended with the same results, after some failures. 
dent, however, occurring about this lime, shewed me that ti 
fact was not so new as I liad imagined, and I ihcrelbre took % 
notice of it in public. Since that it has been observed by n 
persons, who all probably imagined, with as good reason, 
they had made the same discovery. As many of these accouiN 
have appeared in your own Journal, I need nut refer to thran 
more particularly. 

The circumstance to which I allude was the following, wlui^ 
I happened to meet with in one of my journeys in the Westet 
Islands. 

After Captain Roe had invented the diving-bell, he joim 
Sir Archibald Grant, a great speculator of that day in < 
mines and other matters, in an attempt to weigh die Floi 
one of the Spanish Armada, wliicli had foundered off the c 
of Mull, near the entrance of Tobermory harbour ; she haviq 
been taken by the natives, assisted by some treachery on I 
part of the crew, which is said to have hung up the Capt^n  
the yard-arm. There her timbers are stili lying. 

This attempt, which took place in 1740, was unsuccessful, i 
far as related to the ship ; but some guns Imlh of brass i 
iron were brought up. The former, whether they belonged V 
the Spanish vessel or not, had the mark of an English foundof 
R. and J. Phillips, 1584, with a crown and E. R. on theirf* 
The iron guns were dtvply corroded, and tm scraping them, it 
was siud that they were foimd so liot tlial they could not be 
touched, and that they did not become cool till thev had heetg 
two or three hours esiiosed to the air. 
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The astoiibhincnt of ihe Highlanders on finding guns still 
hot, after having been more than a century under water, may 
eadly be ima^ned ; and it is not surprising that the utory was 
not believed, and that not being believed, it was forgotten. 
This may afford us an useful hint on the subject of physical 
incredulity ; ^ce, assuredly a fact thus nakedly stated, witli- 
out a knowledge of the explanation her^ given, must have been 
pronounced iinpostdble by every one, chemist or not. I escaped 
this, however, as the circumstances above mentioned had put 
me in possession of the solution before the talc, which proved a 
very agreeable and unexpected confirmation of my own experi- 
ments. 

I may now state the general result of the experimeiite. The 
blackest pig-metal appears to yield the greatest quantity of 
black lead, and in the most solid state. When the experiment 
is complete, the produce equals the iron in bulk, and is a solid 
mass, capable of being cut by a knife, even into pencils ; bul, 
as far as I have ever observed, it is of a much more coarse 
grain, or scaly granular texture, than any natural black lead 
that has occurred to rac. 

To procure it in perfection, the acid should be very weak, 
and the operation is then nccessaiiJy very tedious. Acetous 
acid appears to be the best, and it is by this that it is produced 
in porter-backs, in the waste-pipes of breweries, and in calico- 
printing-houses, where sour paste is employed. The process 
by water is insulTerably tedious. Very dilute mineral acids also 
succeed ; but, with tliese, one of the results is sometimes not 
obtained. 

If the experiment is perfect, the block lead becomes hot on 
exposure to air, smoking while there is any moisture to be eva- 
porated, particularly when the surfaces are scraped oft' in suc- 
cesaon, so as to give access to the tur. Oxygen is absorbed in 
this case ; yet, as far as I have perceived, the eye cannot de- 
tect any difference in tlie appearance of the black lead before 
and after this operation. In those instances where the substance 
does not heat, on being taken out of the fluid, it appears to 
arise from the whole process of oxygenation having been per- 
formed in the solution, and probably from an excess of strength 
in I he acid. 
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. The theory of this experiment appears very' plain, and it 
proves, with tolerable certainty, wiiat has been supposed, but 
what has not yet been proved in any other way, namely, that 
plumbago is a metal, and black lead its oxide, if I may be 
allowed to use that term for the present, instead of carlxm. 

In white-pig, as already suggested, it is probable that the 
ccmibination is pure plumbago and iron. In the black, the 
colour would lead us to imagine, that there was already an ap- 
proximation to black lead. The operation of the acid, in either 
case, is to dissolve the iron, and to oxygenate the plumbago, so 
as to convert it into black lead. Thus, when in small quantity, 
it is obtained in the form of powder, when very abundant, in a 
solid state. If the acid is strong, the whole operation is ccMn- 
pleted in the solvent ; otherwise some additional oxygen is re- 
quired to produce in it a state of rest or permanence in the air; 
and this takes place by a species of combustion, generating the 
heat in the experiment, analogous to that which occurs with the 
alkaline bases. 

Thus, black lead is an oxide of plumbago, or of carbon, if 
we choose to use this term for the presumed element. It is 
scarcely necessary to say that the metallic nature of the base of 
charcoal is proved by the same experiment. Nor need I say 
that iron is not a necessary ingredient in black lead. The best 
kinds, indeed, are those which contain least. 

This experiment, and these conclusions, would be much more 
satisfactory, if we could produce the metal of black lead in its 
separate state. No method of doing that has yet occurred to 
any one; and it will probably be found a very difficult pro- 
blem, as this is evidently a highly combustible substance. But 
chemistry does so much every day that once appeared hopeless, 
. that we have no reason to despair. 

If the foregoing reasoning respecting the metallic nature of 
this substance, should be deemed unsatisfactory, the following 
argument may be added. 

The specific gravity of pig-iron is about 7.6, and that of 

black-lead is 2, or less. Now, the bulk of black-lead procured 

in this experiment, i? equal to that of the original iron exposed 

to solution. Two such bodies could not co-exist in the same space ; 

»or, if that could be imr^incd, the specific gravity of such iron 
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tnufit be faor more different from that of pure iron than it is. If 
pure iron, indeed, is freed from the effects of condensation by 
heating, it searaely differs in specific gravity from pig-4neta}. 
TkiUy while we ^eonchide that the plumbago combined with the 
iiioii.ia« metal, we may also infer, that the specific gravity of 
that metal is not very different from that of ux)n. 

A problem has long been held out, namely, that of making 
bladulead by an artificial process. This may be considered as 
now solved in a certain way. I attempted to improve its quality 
by heating, in the usual manner, but with indifferent success. 
It may be procured, however, so compact, as to cut into .pencils, 
as fcMrmerly observed ; but I never could free it from ihe brown 
colour which it gives to paper, arising from some rust which it re- 
tains. Whether this could be effected or not, seems a matter of 
indifference, as far as economical purposes are concerned ; since it 
could not be produced so cheap in this manner, as to compete in 
the market with mineral black-lead. 

I may conclude this communication with remarking, that the 
effects of heat on black-lead, as well as on charcoal, are, in some 
measure, explained by the views here held ouL If soft black- 
Icad^ whicii yields a black as well as a soft streak, be heated 
without burning, it diminishes in bulk ajid increases in specific 
gravity^ while it becomes hard and gives a pale streak. This is 
the process used in making hard and pale pencils ; and it ap- 
pears to consist in the loss of a portion of oxygen, or in the re- 
duction of the black-lead, to a state somewhat nearer to that of 
metallic plumbago. Thus, in drawing, artists harden the points 
of their soft pencils in the flame of a candle. 

Something very similar to this happens in charcoal. After 
giving out hydrc^en it becomes harder and moi^ brilliant ; so 
as, from only scratching the softer metals, to become capable of 
corroding glass. In this state it loses one at least of its valuable 
. qualities, so as to be no longer fit for making gunpowder. Na- 
turally, some woods produce hard charcoal, and others a soft 
kind; and the latter alone are fit ibr this purpose. But the softest 
may be injured by over heating, or they can be reduced to this 
hard state ; so that the wood of the willow or alder may become 
as bad as that of the oak. This is an accident far more likely 
to happen in the method of charring in retorts, than in the com- 
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un way of making charcoal in pits ; althougli that process is 
■Iways used in the gunpowder manulactories. Ii is for the sami' 
son that animal charcoal, or that of coal, will not make gun- 
wder. Both of these are hard and brilliant ; and the former, 
■in particular, has sometimes a pseudo-metallic lustre, equal to 
1 thitt of black-lead. The chdn of analogy is thus extended 
■among all these substances : — but it is time to terminate this com- 
Lmunication, I am, yours, Sic. &c. I 

Edimbitbgh, Jvly 1822. J. MacColloch- 



f AttT. II, — Account of a Man who lived Ten Years afier kavivg 
SwaBowed a member of Clasp-Knives. By At.exAirDK&. 
Maeckt, M. D. F. 11. S. late Physician to Guy's Hospital 

k Xn the month of June 1799) John Cummings, an Amerien' 

I eulor, about twenty-three years of age, being with his ship on the 
coast of France, and having gone on shore with some of bis diip- 

I mates, about two miles from the town of Havre de Grace, he H*l. 

^'lus party directed their course towards a tent which they san'' 
I field, with a crowd of people round it. Being told that a 
was acting there, they entered, and found in the tent a moui 
bank, who was entertmning the audience by pretending to s' 
low clasp-knives. Having returned on board, and one of 
party having related to the ship's company the story of the 
knives, Cummings, after drinking freely, boasted that he could 
svallow knives as well as the Frenchman. He was taken at his 
word, and challenged to do it. Thus pressed, and though (a 
he candidly acknowledged in his narrative) " not particuli 
anidous to take the job in hand, he did not like to go 
his word, and having a good supply of grc^ inwardly," he 
his own pocket-knife, and on trying to swallow it, ' 
down his throat with great ease, and by the assistance of 
drink, and the weight of the knife," it was conveyed into 
stomach. The spectators, however, were not satisfied with 
experiment, and asked the operator " whether he could swalt 
re?" his answer was, " all the knives on board the shi 
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upon which, three knives were immectialely produced, which 
were swallowed in tlic same way as the former ; ami " by this 
bold attempt of a drunken man," (to use his own espressions), 
** the company was well entertained for that night." The next 
morning he had a motion, which presented nothing extraordi- 
nary ; and in the afternoon he had another, with which he pass- 
-ed one knife, which however was not the one that he had swal- 
lowed first. The next day he passed two knives at once, one 
of which was the first, whicli he had missed the day before. 
The fourth never came away, to his knowledge, and he never 
fell any inconvenience from it. After this great performance, 
he thought no more of swallowing knives for the space of «k 
years. 

In the month of March 1805, being then at Boston in Ame- 
rica, he was one day tempted, while drinking witli a party of 
sailors, to boast of his former exploits, adding, that he was the 
same man still, and ready to repeat his performance ; upon 
which a small knife was produced, which he instantly swallowed. 
In the course of that evening ho swallowed five more. The 
next morning crowds of visitors came to see luni ; and in tlie 
course of that day he was induced to swallow eight knives more, 
making in all fourteen. 

This time, however, he paid dearly for his frolic ; for he was 
seized the next morning with constant vomiting, and pain al 
bis stomach, which made it necessary to carry him to Charleston 
hospital, where, as he expresses it, " betwixt that period and 
the S8th of the following month, he was safely delivered of his 
cargo," 

The next day ho sailed for France, on board a brig, with 
iHiich he parted there, and embarked oij board another vessel * 
to return to America, But during her passage, the vessel, which 
was probably carrying on some illicit traffic, was taken by His Ma- 
jesty's ship the Isis, of 50 guns, and sent to St John's, New- 
foundland, where she was condemned, while ho himself was 
pressed and sent to England on board the Isis. One day, while 
at Spitliead, where the ship lay some time, having got drunk, 
and, as usual renewed the topic of his former follies, he was 
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more cliallt^nged to repeat the experiment, and again com- 
bed, " disdaining," as he ^ys, " to be worse than his word." 
This took place on the 4th December 1805, and in the c 
li that night he swallowed five knives. On the next moi 
.die ahip'^ company having expressed a great desire to see 1 
f^tcat the performance, he comphed with his usual readin 
IjBid, " by the eDcouragcment of the people, and the asasSt 
<;f good grog," he swallowed that day, as he distinctly recollet 
i,|line clasp-knives, some of which were very large ; and he » 
fdlerwards assured, by the spectjitors, that he had swallowed 
four more, whldi, however, he declares he knew nothing about, 
b^ng, no doubt, at this period of the bu^ess, too much in- 
toxicated to have any recollection of what was pas^ng. This, 
however, is the last performance we have to record ; it made a 
total of at least tliirly-five knives, swallowed at didereat tiiaes, 
and we shall see that it was this laat attempt which ullinuldy 
put an end to his existence. 

On the following day, 6th of December, feeling much indis- 
^bosed, he apphed to the surgeon of the ship, Dr Lara, who, by 
a strict inquiry, satisfied himself of the truth of the abuvc statfr 
ment; and, as the patient himself thankfully observes, 
stered some medicines, and paid great attention to Ins ca; 
no relief was obtained. At last, about three months afterwai 
having taken a quantity of oil, he felt the knives (as he € 
pressed it) " dropping down his bowels;" afWr which, thou| 
he does not mention their being actually discharged, he 1 
easier, and continued so till the 4th of June following (\&i 
when he vomited one side of the handle of a knife, which v 
recognized by one of the crew to whom it had belonged, 
the month of November of the same ^ear, he passed aevei 
fragments of knives, and some more in February 1 807. In Ju) 
of the same year, he wau discharged froiti his ship as incurs 
immediately after which he came to London, where he b 
patient of Dr Babingtun, in Guy's Hospital. He was dtst 
after a few days, his story appearing altogether incredible, i 
was re-admitted by the same physician, in the month of Auj 
his health during this  viug evidently become much w 

It was probably at tl 'ic unfortunate sniferer wk 

bis narrative, which : scc-ond admis^on into l3 
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boipital. I find, however, by the bosptal records, that, on the 
28tb of October, he was discharged in an improved, state ; and 
be did not appear again at the hospital till September 1808, 
thit 18, after an interval of nearly a year since his former appli* 
citicm. He now became a patient of Dr Curry, under whose 
care he remained, gradually and miserably sinking under his 

siiffisring, till March 1809) when he died, in a state of extreme 

fmaciarion. 
The following interesting letter from Dr Lara, (probably to 

Br Curry, as it was found among his papers), supplies some of 

the particulars respecting the patient'^s illness while on board 

the Isis. 

" Sib, 

" Wilham Cummings, aged twenty-nine years, a seaman be- 
longing to H. M. S. Isis, was reported " sick'" to me, as surgeon 
to that dhip, on the 6th of December 1805. He complained of 
excessive pain in the stomach and bowels, incapacity of retain- 
ing any thing on the stomach, and severe pain in walking or 
standing erect. These symptoms he attributed to having swal- 
bwed, during the three preceding days, nineteen or twenty 
pocket-knives, and one paper knife-case ; the latter he stated to 
have been presently returned, but all the former retained ! 

^^ Incredulous of this statement, I made every possible in- 
quiry ; and, on the evidence of those who solemnly declared 
they witnessed the fact, the number of knives actually taken in- 
to the stomach appeared to be fourteen ! The greater part of 
these knives were nearly four inches long, and full one inch in 
their extreme breadth. It seems, he sought no remuneration 
for this extraordinary exploit, but a plentiful supply of what is 
termed ** grog^ at sea, i. e, spirits and water ; nor did he apprc- 
heisd any attendant danger, as he had (he said), a few years 
.previously, swallowed eighteen knives at Boston in America, of 
which he got ri4 in four. days, without the least inpoyiyenience. 

<^ ,1 must here observe, that an inhabitant of Boiqion, whom 
I met at St JoWs, Newfoundlana, i^ the. summer of 1806, as- 
sured mCj^ tjiat, the fact of a, man named William Cummings 
having swallowed several knives was well remembered by many 
inhabitants of Boston, and that a number of knives said to have 
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been cnpellcd by tliis man were stilt preserved in die lufiniurj 
ef that city. 

How to act ID this unparalleled case, I confess I knew not. 
He expressed himself certain, (having frequently, he averred, 
Bwallowed one or two knives in a day, and as often discharged 
them, without inconvenience) that every knife had passed ibe 
stomach ; and though it might not have been so (as is since 
proved), any attempt to force them up appeared to nie to be at- 
tended with much danger; nor did I suppose it more expedieU 
or less hazardous to attempt their expulsion downward, 
trusted, therefore, to the efforts of nature, merely dircctiq 
some castor-oil to be given at intervals, with or without ofHUBS 
according to the degree of pain, and urgency of the vomiting, 
which immediately occurred on his sitting up, or swallowing any 
thing solid. Glysters of thick water-gruel were also frequeotb 
uijected, 

" In about a week from his first application, the vomilij 
was less frequent, and the matter ejected of a lateritious calour^ 
the stools were black and thin. Some medical friends now sug- 
gested a trial of the sulphuiic acid, in wliich I acquiesced. Fn 
a fortnight he took thirty or forty drops of the diluted add 
four or five times a day, with tincture of opium at intervals, and 
a gentle laxative when costive. His diet during this time was 
vage, rice, tea, bread, cheese, and ijeef-soup, most of which 
were retained. Tlie matter ejected from the stomach had gra- 
dually acquired a darker colour, as if impregnated with iron, w 
mixed with ink. The stools were as before described. The 
pulse continued unaffected; but he was evidently emaciated. 

'* Notwithstanding these appearances, a general disbelief pre- 
vailed as to the cause to which tills poor man attributed his 
complaints, and which disbelief was strengthened by several, 
who had before declared they had seen him swallow the knives, 
prevaricating in their evidence on being repeatedly examined. 
I was also blamed for keeping tlie man from liis duty, and 
charged with favouring an impostor. I would not, however, 
discharge him. At this time my senior assistant, Mr ThtMnas 
Watts, requested permission to try the efiecls of the muriatcd 
tincture of iron, conceiving, that if the system was brought u 
der its influence, tlic expulsion of the knives might be proved 
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I consented to the trial, and Ciimniings took ten drops every 
four hours, daily increasing each dose by a drop, for a fortnight. 
No effect was however produced, except tormjnn, which symp- 
tom opium did not relieve so readily as heretofore ; his appetite 
continncd good, except for animal food. Under these circum- 
stances, he was directed (having hitherto kept in bed) to sit up 
the whole of the day. For a few days he always vomited on 
rising ; but within a week lie lost that symptom, and the vo- 
miting seldom occurred uftcner than three times in the twenty- 
four hoiirii, and then mosdy alter taking tea or other liquid. 
Though these fluids were returned a very few minutes after they 
were swallowed, the matter vomited had always the appearance 
of ink and water. The exhibition of any medicine was now 
suspended, except for the obviating of costiveneas. 

" Towards the close oi' January 1 806, he was evidently more 
emaciated ; yet he moved about, and at intervals performed the 
duty of a sweeper. Until the 26th of the following April, there 
was but little alteration : he then complained uf much pain, and 
incessant vomiting. Opium, the warm bath, and laxatives wo-e 
employed, but without any apparent advantage ; yet, at the end 
of May, the vomiting was much less in quantity and in frequen- 
cy ; the pain was also relieved, being felt only on his attempting 
to stand erect ; his appearance was also improval, and he was 
discharged tu the performance of such liglit duties as he could 
execute. 

" On the 6th of June, he brought to me the half of a horn 
handle of a knife, which he declared he had thrown off his sto- 
mach that morning, without any particular effort or attending 
pain. 

" Nearly five months now clajKcd without any particular oc- 
currence. He gathered strength and flesh, ate voraciously, 
drank proporlionably, and pcrlbrmed various easy duties in lite 
ship ; though, when questioned, he complained of pain when 
standing erect, and of vomiting at intervals. 

" On the 8th of November, he passed, in two alvinc evacua- 
tions, the blade, and half the horn han<lle of a knife; he then 
compl^ned of much pain in the abdomen, and was relieved by 
a dose of castor-oil combined with tincture of opium. The ISlh 
of November he passLit another portion of iron, with much pain. 
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but which sub^ded on the expulsion being effected. The 30th 
oi' November I was removed fi-om the Isis; at wliicli time 
Cummings expressed himself to be easier than he had long 
been, though suffering from pain, and vomiting at intervale. 

" The surgeon who succeeded me (Mr Peler Kelly) wrote 
to me, on Che SSd of January 1807, to say that Cummings was 
much the same as when I left him, and had passed, in the early 
part of the month, die iron portion of the handle of a knife. 
In May 1807, I received a farther communication from Mr 
Kelly. He stated, that Cnmmings continued much as usual ; 
that he liad passed several pieces of iron, one of which had ex- 
cited extreme pain, from its having lain transversely on the rec- 
tum ; and that one piece, with a hook-like end, had been eject- 
ed from the stomach, with excruciating pain, and liasmorrhage 
to the amount of two pounds of blood. Mr Kelly further 
states that the expulsion of the diiferent pieces of iron was ge- 
rally preceded by severe pain in the abdomen. 

" After tlie last communication from Mr Kelly, I never 
heard any thing further respecting Cummings, until I received 
your favour of the %9A instant, If the incomplete account I 
have here given of this extraonlinary case shall prove at all sa- 
tisfactory, I shall be satistied. I have only now to add, that of 
the portions of knives expelled, I have six pieces of iron, and 
tfro of horn. I trust you will have the goodness to favour me 
with an account of the examination of the stomach ; in the ex- 
pectation of which, I remain, Sir, 

Your very humble servant, 

B. La 



.A^ 



The following very curious narrative was drawn up by Cum- 
mings himself, and entitled, " A miraculous Recovery of a Sea- 
man, who swallowed a number of Knives at three different times, 
as you see in this httle book -^ and though it contains most of 
the particulars already stated, we shall follow Dr Marcet in 
giving it in Cummings' own words. 

" John Cummings, thirty-two years of age, was, in the 
month of June 1799, in France. Upon a Sunday afternoon, 
he and a party of his shipmates went out to the country, two 
miles from the town of Havre de Grace, where, upon their ap- 
proaching a largo field, observed a great number of men and 
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women staiidiiig, and a large tent tliat was placeil upon tlic 
gnund. ' Being anxious to know what they had been about, 
flteOed their ooane towards the pkce where the mulutude 
itood; by inquiriiig of the first they met with, was infonaied 
k mur a plaj. Directly they collected a livre each, and entered 
iniidt die scenes. They had full view of the pertorinance ; but 
hydbmsnmg the play-actors swallowing knives, induced him to 
tij the experiment. That night they were in time enough on 
ioni, where they began to enjoy the former part of the night 
ai ibllows: — ^After drinking very hearty, one of the company 
flpoed the story concerning the above play-actors, which he re- 
peilfid that it was an extraordinary affair to swallow knives. 
OThe author made answer directly, and told him that he could 
iwaUow knives as well as they could. The company present 
took notice of the above answer being made so quick, and tat 
die curiosity of the circumstance, made a serious enquiry if he 
vas man enough to perform what he had already stated. H^ 
did not like to go against his word, neither was he anxious to 
tike the job in hand ; but, by having a good supply of grog 
inwardly, he took his own pocket-knife, and tried it first, whicli 
dipped down his throat with great ease ; and, by the asostance 
of some drink and the weight of the knife, conveyed it into his 
itomacfa. But still the spectators seemed not satisfied with one, 
bat made further enquiry, if he could swallow any more. He 
replied in a word, ^^ All the knives on board the ship.^ By 
this answer, there was three more knives presented upon the 
table, which he swallowed in few minutes, the same way as the 
former. And by this bold attempt of a drunken man, the com- 
pany was well entertained for that night. Next morning nature 
worked hinr to a stool, but passed nothing extraordinary ; at 
four o^clock the same afternoon had another, when he passed 
(me, and, what was more surpriang to him, that was not the 
first knife he swallowed ; the next day he passed two at once,, 
and one of them being the first knife he swallowed ; the fourth^ 
never knew any thing about it, nor ever knew whether it came 
away or remained in his bowels. But yet he never suffered 
pain by them that time, and was safely delivc^red without any 
aanstance from a surgeon ; and shortly afterwards took his de» 
parture from France, and never thought on swallowing any 
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more knives for the space of six years ; after wliich, you 
see as folloTrs : 

' BosioD, March V.i. 1805, was in company, where he 
his report of his success in swallowing knives in France, in June 
1799. Two or three of the comjiany told him plain to his face, 
that it was impossible for any man to do such a thing, and that 
it was nothing but false report, which he took it very highly 
affronted ; but, after considering a short time, told the company 
he was the same man still, and, if it was agreeable, that he would 
satisfy their curiosity. One small knife was presented to hmi, 
which he swallowed instantly ; in the course of that night he 
swallowed five more, which made six in all. This uncommon 
report soon came to a head in the neighbourhood, as he had 
next morning a thousand visitors ; but he gave very few of them 
admittance. Happened in the course of that day that he swal- 
lowed eight more, and six the night before, which made four- 
teen; and that was the 14th of the month; so he had swallov- 
ed a knife for every day the month was old. Next morning was 
die 15th ; he was taken very ill, with constant vomiting and 
p^ in his stomach. Directly he was brought to Charieston 
Hospital, and betwixt that period of time and the 2Sth follow- 
ing, was safely delivered of his cargo, and the whole of them 
are preserved in the Infirmary of that city. UiMsn the 29th he 
shipped himself on board of a brig bound to France, where be 
left that brig, and shipped on board of the Betty of Philadel- 
phia ; in their passage to America, was taken by his Majest^^s 
ship Ims, fifty guns, and sent into St John's in Ncwfoundlaad, 
where she was condemned, and some of the bands prcssod. Be- 
ing a few months laying there, gi>t orders to sail for England. 
After twenty-five days agreeable passage, made the land, and 
came-to at Spithead ; being there for some days, and got on 
board fresh provisions of all kinds, and amongst that plenty of 
spirituous liquors, after drinking very hearty, he told of his 
success in swallowing knives in France and in America. None 
of his shipmates would give credit to his history, which some 
body present was inhuman enough to offer him a knife. Upon 
disdaining to be worse than his word, he proceeded immediatdy 
to perform his part of ihe business ; that night being the 
of December 1806; and in ilir course of tliat night he awiil 
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fed five knives. Next morning, being the 5th day of the month; 
the ship^s company was anxious to see the pierformahce renewed 
the second time : by the encouragement of the people, and the 
assistance of good grog, (and his lot was ordained to be miser- 
able hereafter iti consequence of the same), he swallowed nine 
thattiltjtohis own knowledge; •and the spectators informed him^ 
^Iterwards that he swallowed four more, that he knows nothing 
about : they were all clasp-knives, and some of them very large: . 
Upon the 6th of December he was under the necessity of ap- 
plyii^ to b doctor, who was surgeon of the ship. The doctor^ 
finding he was in a bad situation, made a strict enquiry of the 
jmncipal men that were eye-witness to the transaction, which 
the- captain and the rest of the officers found to be a true story. 
The ^rgedn, indeed, never neglected to pay the greatest at- 
tention, and prescribed what medicines he thought proper to- 
wards his relief; but all to no efiect. At the expiration of three 
fiioiiths, by taking a quantity of oil, he felt them dropping down^ 
to his bowels. In a few days after he was able to walk any 
part of the ship, and in that continuance till the 4th of June 
following, when he vomited one side of the handle of a knife^ 
ibarked Cunningham, the samiti man that it belonged to, in the 
same ship ; and, by asking him if he knew any thing about 
suob a knife, he direcdy confessed that it was part of the knife 
Cummings swallowed of his. The surgeon keeps the said piece, 
m his possession. Four months passed without any thing extra- 
ordinary having happened. On the 4th of November he passed 
another piece, the same as the former, with the lining of a knife 
along with it ; two more he passed during that month. In Fe- 
bruary following vomited another lining of a knife.; in the course 
of that month passed four more pieces, and »nce nothing ex-. 
traordinary came away. 

^^ June 12. 1807, he was discharged the ship, in consequence 
of bis complaint, and likewise being found, at the survey, unser- 
viceable; after which^ he .was admitted into Guy'^s Hospital, un- 
der the care of Dr Babington* Great many never believed such 
a circumstance. After five weeks being in the hospital, was 
presented out^ and was in lodgings for the space of five weeks ^ 
but, finding himself getting worse, was obliged to make the se- 
bond application, and was re-admitted under his physician aga'm." 
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A'lT. 111. — (fu the Use of the Tftermometer in Distillation^ at 
un Alkofwi/teUr ', By M. F. Gboemikg. .^^ 

jyj.it F. Gboknikg in Copenhagen, in the course of uinng^H 
npporaiiu for diatilluig, invented by himself, made the fcdlowin^H 
tnlerestiiig and uwful discovery of the use of tlie thermooieter 
in distillation, as an alkt^iometer. 

At first he used the thermometer merely for comparing d 
tempemliire of the interior of tlie rectifier, with that of the it 
ler plafE^ about it. J 

Aflter many experiments made with this view, he obsenet 
witliout variation, that the ihermomeler always rose lo a certain 
point, for example CS" Reaumur, before the first drop of the 
distilled liquor ap^ieared ; and, likewise, that it remained at that 
point till about half the fluid in the retort was evaporated, but 
thai, by degrees, at first slowly, afterwards more rapidly, rose 

to 8° R. m 

This discovery led him to the conclusion, that the phenoiS^I 
noil could only depend on the dlfiercnt temperatures of tlie apiB 
riliious and watery vapours. The former, which comes over 
iirst, has, as is well known, a lower temperature than tJio latter, 
which follows after the spirit has been extracted, and thus the 
thermometer is affected by each in succesaon. ^ 

To reap more benefit from tills discovery, at each cliangt^ 
the thermometer, lie tiied the disdlSed Uquor with the aSkot 
meter, by which means he obtained the following very inten 
ing result: tliat as long as the thermometer remained at a e 
tain point, the liquor uhJch came over was of an uniftm 
strength, but when the thermometer rose, the liquor grew 
weaker and weaker, till at last mere water came over, namely, 
when the instrument had attained the height of 80" Reamiir. 

The following table, amstructed from many corresponding 
reBulls, will serve to convey a clearer idea of what has been 
said. ^M 

In a vessel of the capacity of 30 pote (rather more thaq^H 

k quart English to eacli pot), were placed ^ ]wts of brandy, i^^| 
' We hive Iwen indebte4 fat this account ot H. Cioening's AlfcohoanUf:^^! 
V- C, ttereljan, Knq. who icaiulated it from (be original Danitb. — £«. ^^M 

fc_ _J 
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inio an adjoining ajuirtment. for the person wlio attends 
work does not require the thermoinelor to direct him. 

Wilh n larger apjiaratus of 200 fwls, the tliermometer diH 
ed much from the pi-eceding scale, wliich probably was caused 
by il3 not being perfectly free from air ; this, however, does not 
refute the accuracy of the above-mentioned results. A person 
may, at the first trial with each apparatus, immediately form a 
scale fur fiimself. 

Althougli this discovery has only been tried with Mr Groe- 
iiing's apparatus, it ia nevertheless his opinion, that a j 
application of the thermometer to an apparatus, of what» 
construction, will give the same results. 
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Art. 1\' .—Additional OLscrvations on the Odnexe Liixua No- 
tuT/E. By John LtviNfisxoNE, Esq, Surgeon to the British 
Factory, China. Communicated by the Author '. 

On the 19lh and SOih of September 1821, I had full oppor- 
tunities of examining A-ke (now known by the name of A-gan), 
who appears to be a fitout active young man, now seventeen 
years of age, and notwithstanding the incumbrance of his para- 
sitic brother, he is able to do tlie work of a husbandman ; but while 
he is at work, he is obliged to suspend his brother. The natural 
attachment of the j»rasite is from his sternum, in a Hue with his 
fourth rib ; it continues downwards to within al>out an inch of 
bis umbilicus. The upper part conwata of the four lower cer- 
vical vertebrie, of which the spinous processes of the i^pcr and 
two lower can be distinctly felt. The integuments extend qi 
smoothly from the chest of A-gan to the neck of Iiib brol 
and the subcutaneous bloodvessels apjiear of the natural 
The breadth of the upper jiart of this attachment does not 
ceed tVo inches, and the connection of the parasite's cervical 
yerlebrae, to the sternum of liis brother, admits a littJe rotatory 
motion, from the point downwards, to within about an inch of 
A-gan^s umbibcus The attachment is formed by the integu- 
ments, which gradually become thinner, allowing a more evten- 
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uve §eparation of the parasite from the pnncipal, till the lower 
porUon consists of the duplicature of the skin, only adm'ttUDg a 
separation of four or fiie inches. From iJic tc^ to the bottom 
ibis connection measures dght inches and a. quarter. 

The humerus of the paraale measures twelve inches, and ii> 
equal in length to that of the principal ; but the bones of the fore- 
arm, though perfect, are not quite half so long as those of A- 
gan. The wiist, though small, is perfect. The liands are dimi- 
nutive also, and the thumbs want the metacarpalljone. The arms 
can be moved fr^ly. The tight articidalion of the scapula; in 
perfect, and tlie lower cosla extends about an inch and a half 
Tlie acromion process of the left ami can be felt attached to the 
humerus, and, though obscurely, a small part of the humeral 
portion of both clavicles, and notwithstanding the scapula? and 
claviculie arc nearly wanting, and tliat thcxe is neither sternum 
nor ribs, the amis remain op[N>ffltc to eacli other, and can be 
moved with great frecdoni. 

Instead of a chest and abdomen, the upper are connected 
with the lower extremities, (tpparently by the common integu- 
laeats, strengthened by two firm tendinous bands, which may 
be supposed to occupy the place of the recti muscles, arising on 
Otcb side of the connecting substance, between the two bodies, 
and are inserted deeply witliin the capacious pelvis of the para- 
ute. Tlie back part of the spineless bag, which is in place of a 
truiA, is in its natural position scarcely two inches in lengrfi, but 
which may be eaaly stretched to double that distance. The 
BSfa itinommata form a semicircular, smooth, upper mai^ni 
(Otnewhst of the form of a horse-shoe ; and if the horse-huof is 
supposed to be connected with this, a good idea may be formed 
of this part of the monster. It is very large and proniineni, 
and would doubdess weigh more than tlie same part of A-gan. 
The pelvis, as well as the chest and abdomen, appeared flaccid, 
end no contents could be felt. 

ITie acetabnla of the ossa invominala are perfect. The thigli 
bones of the parasite are well formed, and of nearly the same 
length as his brother's, viz. twelve inches. The remaining bones 
of the lower extremities appear about half ihcir natural size, onlv 
throe toes ap|icar on one fool, on the oilier ihey adhere; but the 
bones can be distinclly felt, - 
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t^' Utriu5(|ue fratris genilaiia perfecta sunt, atque ilia pam^^ 

d quod est phjnto^ Daturalis glandem tegens, et scrotum it 
rcontractum ut testes Don manifesto patere sinat, peiatua evt^i 
fTldeantur, Singulis subindc tcnti^nes adsunt, scd neutro illdl 
^riun axlhuc aliquid seminis eanissum est. 

Parasitus haudquaquam constanter urinom suam eodem qw 
I A-gan tempore reddit. Nonnunquam humor aliquanto turbidoi 
EitiUat, quantitas cujiin usu liquidorum copioaore augetur. 

. A weak pulsation could be felt on the neck, arm, wriste, &c.« 

■file parasite, by comparing which with the pulse of A-gao, a 

Etjloubt can be entertained but one heart serves both. 

, A-gan states, that when very young, an attempt » 

I remove the parasite by ligature, and that it vtaA continne4 

r five years, when his life appearing in great danger, it w 

a abandoned. It seems probable, that this treatment of tl 

uasite may at least have modified his present conditioa ; bn 

^sdes the necessary support when at work, had kept the legs d 

B parasite so long, and so closely bound up on die thighs, that 

a adhesion has been formed from the ham to the middie tA 

e leg and thigh respectively. No anchylo^s seems to have ti 



He says, that at an early period, no adhe^n existed, iuA ti 
the parasite could move both arms and legs. In a subsequi 
conversation, he said he doubted this; but most strenuousljc 
maintained, tJiai he feels every hurt inflicted on the body of Ii 
brother, even the bite of a musqueto: he complained of ibr 
pain, which he said was inflicted by pressing on his en^^ 
chest, trunk or pelvis. When I pinched unobserved his hip, ii 

.red unconscious tliat I had done so. 
[*, My fiiend Dr Morrison procured for me an)plc upportuiu^ 
Bes of observing this interesting Ltisiit Naiuret, and kindly g 
tne his best assistance in separating tlie truth, such as it has beed 
stated, from much fable, which doubtless had been contrived b 
amuse q)ectatocH. The result differs in some respects from my 
printed account, — the principal iacts remiun, but it was i^ 
viouslv my duty to stf' '' 'iscrcpiinties that have Appeared.  
JoilN Livings! 
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Akt. X.^Sonic Account ofOiaae MtamscnpU in Orad Brilmn, 
which tvMUnn the Greek Text of the Matkcmaiical Cdkctioii-i 
^Pappus. By S. P. Riuaud, Esq. M. A. F. R. S. Savili- 
an Professor of Geometry, and Pix)feBsor of Kxperimenlal 
PhiloK>pby in llie University of Oxford, JSiC. kv. Conimuni- 
ed by the Autlior. (Concludeit from p. 64.) 

X HERE is a raaniiseript at Edinburgh, for a description of 
which I mual be indebted to Dr Trail, who gives a full detail 
erf all the particulars of it in his life of Dr Ilobeit Simson. He 
says that it contains " live books of Pappus, viz. tlie 3d, 4th, 
5tli, 6tli and 8th ; but unfortunately the 7tb, the most valuabL' 
porlioii of the work, is wanting." 

" This MS. was purchased at Paris in 1748, by Dr Joincs 
^loor, then Greek Professor at Glasgow, from Mr De Mairan, 
of the Academy of Sciences ; and on ilie first page of it is writ- 
ten D'Ortons de Mairan, probably by bis own hand, De Mai- 
ran bad inlormed Dr Moor that it had belonged tu Dullialdus ; 
and on tliat account Dr Simson, who liad it for tame time in his 
possession, and took many notes from it, calls It Codex Bnlllal- 
di. Like the other ]MSS. of Pappus, it abounds with errors : 
but Dr Simson obtained from it several Improved readings and 
corrections, which iie has remarked in Iiis copy of Comniandinc's 
TranslaUon. Some of them arc curious and important, and all of 
them merit the attention of any future editor of that work. 

" Some peculiarities in this MSS. may be mentioned, for the 
aatisfttction of tliose who may be inclined to consult it. 

" At the end of the 3d book we five pages of MS., not in 
CcHiimandine's edition, which contain some variations of the solu- 
tion of the DeliacaJ problem, in addition to those contained in 
the beginning of that book •. 



" " Itmay bcobscncd.lhiilllioSa'.ilMS. No. a. haBasiroilBradditionat [ho 
end of the 3d liook.'* This sbhic sddLliunnl pahEage is f»und otto iii No. 9. Kol- 
larlus likeniw deecribcE it in hb account of Ihc Inro Viunnit Maiiaacripts of Pup- 
pna: and, consequently, il must be in No. SllO. ofllie French King's Lilirary, 
ftran which one of Ihem is copied. It inny nol be whoilji itrctevant to point out 
lieic a idnguhr ovcisighl of KoUariii^, in his destriptitni of htk, the lattci prat of 
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G. Britain, which corU 
I a very imperfect sketch ^ 



" At the end of the 4ih book, 
a proportion Bot in Coinmandine. 

" In this MS. arc muny correclions on the margin, aod 
even in the test, by & kler liand ; and among them are a 
number of the cmendalions proposed by Comiuandine, of 
very same errors in ilie MS. used by him, from wliich a ci 
tion between these two MSS. may be inferred. Many of these 
emendations are servilely copied, retaining even the mistakes ii^ 
to which Commandine, in a few of them, had fallen. 

" This MS., though elegantly written, has been copied byi 
person totally ignorant ol" tlie subject, of which the number 
gross errors in its first state is a sufficient pituf. It may be 
inarked, also, that at the beginning of a proposition, m- of a 
ragraph, tliere is usually a red tetter and a new line ,- but 
gently also this distinctbn is made in the middle of a seatenc^' 
while the beginning of propositions and subjects in other places^ 
is not distinguished in that or in any other manner. TJie enit- 
meration of tlie propositions is often irregular ; and many of the 
diagrams, though neady drawn, are altogether erroneous. The 
MS. was sold at Dr Moor's deatli, and was afterwards purchased 
ft)r the Library of the Faculty of Advocates at Edinburgh. 

" This MS. not having the 7lli book, Dr Moor proci 
copy of it to l»e taken from the MS. No. 2368, in the Parisii 
Library. This, also, for some time, waa in Dr Simson's jMsses- 
sion, who in a note to Commandiae's Pappus, gives the following 
account of the transcript, which hemust have gotfromDr MoorL 
Hunc antem librum 7"" Pap]>i ex eo codJce (sell. No. !2368. 
Reg, Bibt. Par.) dwcripsit Dom. Caperonter, linguae Greoe 
in Academia Parisiensi Professor; suniptihus D. Jac. M( 
CollegK mei doctissimi ; Schemata vero ejus depinxit D. 

Brisbane, JI. D This copy, in the disperaon of Dr M< 

library, seems to have been losL" 

A few years ago, the late Dr Charles Bumey proci 
nuscript, which had been the property of the Saibante 
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-Verona. There U an account of it in Scip. AlaiTei Verona iU 
He describes it as " Le collezioni di Pappo Alessan^ 
i»n le figure, nel fine si dicon'' otto libro, ma i prinii due 
mo ttnche nel MS. J'u du Francesco Barocci nobil Ve- 
1^ e mathematico insigue, e fu da lui corretto tutto e accre- 
Eciuto de varie lezioni ne margin], onde pare, che volesse publi- 
cap quest' autore, bencbe tralasciasse poi prevenutto forse del 
Canmandlno. Qucsto e forse Tuuico codicc, die in Italia ri- 
nuuiga dell' epimia racclta del Barocu qtial da Veneaia passo ad 
onielnr & InghiJterra." This last sentence is very cyrious, when 
ceaoected with the actual fate of the book ; and it is still more 
retBarkable, that a large portion of tlie Greek MSS. froin [he 
Saibante collection, was purchased in 1820 by llie University of 
Qjdivd, which was before in possession of so many of the Codices 
BacociaDi. The Abbe Celote, however, liad previously sold this to 
Dr Bumey, who esteemed it so highly, that when he had it new 
bouod (for it is now in modern blue Turkey,) he had the words 
H codex pnetio^s^mus" impressed on the back of it. There are a 
number of blank leaves bound up at the beginning and end of 
the volume. On the first leaf of it, there is a Gret-k inscription, 
in a difitarent hand from auy writing in the body of the work ; 
it begins with a quotation from S. Jerom, and seems to have no^ 
thing to do with Pappus. The water-mark on the blank leaves 
is the same as that of the paper on which the latter part of the 
8th book is written ; but ilie old paging is still very ■viable, 
which begins with the first page of the text of Pappus. 

This manuscript, with the rest of ihe valuable library, which 
was purchased from the family of Dr Bumey, is now in the Bri^ 
tish Museum. It either was originally written by several tran- 
Bcribeni, or, which seems from some circumslances more proba- 
ble, ie made up of three fragments collected from diiferent quar- 
ters. Pages S9,— 48. (of the recent paging) contain the latter 
part of the second book, beginning with the same words as Sav. 
No. 9. This part appears to me to have been wTitten by the 
tame hand as the Sav. No. 3., and is exactly what is wanted in 
that manuscript. It is fair to add, that I pointed out tliis cir- 
cumstance to a friend, wlio is much more familiar with nianu- 
scripls than I am, and who, while he admitted the similarity, 
iol convinced of the identity of the handwriting : bui lo 199 



222 fnyf. Rigaud an t/wse MSA', in G. BrUa'm, which cvn^am 
they appeared to be ihe snmc ; and, from having rcccnUy C(^Ii> 
ted the whole of No. 8., I was very familiar with the characMn 
in which it is written. The final letters are fretjuently extended 
in the same forms in both manuscripts, and there is a particular 
mark at the end of the paragrapiis, which is mode tn the suae 
manner in both of them ; the letters are of the same stse ; there 
is the same number of tines (^) in each page ; and the lengdi 
of the lines, as well as the internals between tliem, is the mne 
in both. Pages 49, S53, containing books tii, iv, v, -ri, and the 
beginning of vii, arc by a second hand, A small part then fiil- 
lows, in a third hand, at tlie bottom of page 253, nod top of 
page 254 ; but this is loosely written, and evldentJy ia an aaa- 
tion of what was wanted between the second and last parts, fcr 
it does not extend to the bottom of page 254 ; and page SS5> 
to page 481, contain the latter part of book vii, and the whole 
of book viii- Tliese are written in a Pjurth hand, apparently 
older than the rest ; and from page 4^7, to page 514, is a collec- 
tion of diagrams, but they extend no farther than the 45th pro- 
position of the 4th book. 

The whole ia on paper in folio, and in good preservation, al- 
though the red ink, in some places, is faded. There is a curioui 
memorandum at the end of the 8th book : 




Qvtf * »r«^ 


IK lliegiUFlU 


TKvrit n 


«7« 


|8,(SX« 1*. 


•viityvv" nuTTDi T* AAi^i- 


3p., T.r,.. 


«!*■ v,r- ,ft 


. *j-r/' 


™« T» 


B>(«1H >T. 


a. m tfiu 


r«ji(<a: 


-fm, 


nAivTOMf fi 


"^ f^'f"" 


f">i* " -" ™' 


C«T«. ™« 


aiaifun ■jmA 







Lucubratio hiEC conigendi lioEce octo libros 
collectionumPappi Alesandrini completaest 
a me Francisco Barocio Anno salutia noxUii: 
II prid. kal. Aprilis in V<?netoriun 
felicissima civitate. 
This is written in a different hand from any in the text of the 
. work, BO that it does not appear that any part of the copy was 
' inade by \ f ; and how old it was wlicn he employed 

himself ii i correcting it, is haidly now to be o^ 

, certaincd. Ic that he talks a! " ijosct ccto libroet," 
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while Maiiei says, " si dkon otto libii, ma i primi duo Tuancimo,^ 
and that both should be inaccurato ; but this only adds to the 
many instances which we constantly meet with, of the liaato witli 
which the accounts of books are drawn up. In the same manner, 
the Greek manuscript, No. 2368. of the French Kings' library, is 
said in the large catalogue to contain the eight books of Pappus ; 
■and it is added, " Primi initium desideratur," when, in fact, the 
whole of tiie first, and the beginning of the second, are wanting ; 
the first words being y*^ aura; fxarranif, as in the Savil. No. 9. 

fiaroci seems to have studied our author with particular at- 
tention. Among the Latin MSS. of the Paris library. No. 7322, 
contains a translation of Pappus, " cum commentariis Francisd 
BaFocii, pri^iuittitur opusculum Italico idiomale scriptum, cujiis 
b est titulus : Imperfettioni digh libri di Pappo, tradotto e com- 
mentati dal Commandino. Is codex decimo sexto sasculo exa- 
ratUB videtur." Whether tlie prefatory dissertation is written by 
Baroci, or not, cannot be collected witli certainty from this de- 
scription ; but the language iu which it is written, and the age 
of the manuscript, are both in favour of his being tlie author; 
nnd its connection with the Saibante MS. makes it particularly 
curious. With tliis (the Sailwinte) great pains have been taken. 
It ia corrected throughout ; and there are a great many i-emarks 
and emendations written in the margins. 

This manuscript contains, in common with tiiose at Oxford, 
the passages pointed out by Dr Trail as wanting in Comman- 
dine'a translation, at the end of the third and fourth booka 
They all, likewise, contain a lemma at the end of the seventh 
book, which is omitted iu the translation. In fact, tlierc is a ro- 
uiorkable similarity in the original text of Dr Burney's MS. with 
that of No. 3. of the Savilian library. Dr Burney's has the ad- 
vantage of the text being, in some instances, cortiplete, where 
tliere are lacunie in the other ; but the same false readings are 
generally found exactly in the sanie places ; the same eorrcctJunG 
are repeatedly inserted with tra* in the margins ; and they both, 
as Dr Trail remarks of the Edinburgh MS., have tlit initial red 
letters sometimes inserted in the middle of.a proposilion. There 
are no diagrams inserted in the test of eithej",- excepting for the 
eigJith book ; and, although these do not exactly agree, any more 
llian the figures at the end nf the two nianiiscripfs, yel (here Is 



ffiSl I'rof. Rigaud o7t Ihone MSS. in G. Britain, ishkh conltun 
c place in tlie fourth Ixxik, in whtch there is a very remarkable 
coincidence ; — a blank space is left in the side of the text of No, S. 
for a figure ; and this is the only instance in which any thing of 
die kind occurs throughout the volume ; and exactly at the same 
place, a similar blank is left in the text of Dr Barney's manu- 
ecript. All these points of coincidence cannot be accidental, 
neither can they be accounted for by a conjecture, like that of 
Dr Wallis's, which would suppose thai one is a transcript of the 
other. The transcriber of the Savilian MS. would not have left 
lacunse in his text, where it was complete in his original ; and 
die state of tlie diagrams, with their partial variations, proves 
that Dr Bumey's MS., (even if it did not appear, at least in the 
latter part, to be of an earlier date,) could not be taken from 
the Savilian, No. 3. The whole, indeed, admits of a much 
more probable esplanation, which will extend likewise to No. 9., 
and account clearly for its similarity to No. 3. It is well known, 
that the early manuscripts of many works are very few in aum- 
l)er. In some cases, only one is known, from which the 
have been derived ; and, in other ca^es, even that one has I 
lost. Is it not very probable that this may be ihc truth % 
respect to the text of Pappus ? None of the MSS. of which D 
have any details, are of a very early date, and there appears 8 
be a similarity in all, which have been examined. This v 
he the immediate consequence of their having ail the same pro- 
totype, without leading, by any necesaty, to the conclusion of 
one's being a mere transcript of the other. Several, no doubt, 
are, and must of course be, secondary copies, and that of mo- 
dern MSS. ; but this must be proved by otlicr f^rcumstanoes 
than those which lead Dr Walhs (as it should seem) too has 
to his conclusion. 

The hypothesis now offered, may be cousidered as saljsfac 
with respect to tlie Englisli manuscripts : how far it may be ge- 
nerally applicable to those on the Continent, can only be deter- 
mined by a particular examination of each. Most catalogues 
give nothing but the titles of the books, or a very few particu- 
iars, from w' ' ' ' 'e can be cullect£d; and of this little, the ac- 
curacy is n ^ depended on. On this head, however, 
wre may loc rmalion. Professor E>:celmanB at I 
(is is said I nsidcrablc adxances in preparing tl 
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origimd Greek of Pappus for the press. The great difficulty of 
fonniog any thing like a tolerable text, must, of course, have led 
\o a cnticdl examination of diiTerent MSS. ; and the apparatus 
with whicli this will have provided him, will add greatly to the 
value of a publication which has long been looked to with ear- 
nest wishes, but with little expectation. 



AiT. Yt^'-^Catalogue of the Declination ofS6 Fixed Stars for 
1820, according to the Observations of Professor Bessel. 
Communicated by Professor Tkalles of Berlin. 

IMmalkn of S6 Stars for January 1. 1820 *, as determined by the 
Observations of Professor Bessel at Konigsberg, with the Dif* 
fertnces between tliem and those in Mr Pond's Catqlogue in the 
Nautical Almanack Jor lS2^i 
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« Aurigs, 


45 48 9.12 


0.18 


— 0.12 






fit Cygni, 


44 38 38.47 


0.18 


+ 1.53 




 


a Lynoy 


38 ST 17.77 


0.24 


+ 2.23 






u Gemini (seq.) 


32 16 21.05 


0.23 


— 0.05 






^Gemini. 


28 27 5.54 


0.22 


^a54 






fi Taiiri, 


28 26 40.40 


0.23 


+ 0.60 






« Andromeda?, 


28 5 46.59 


0.22 


+ 0.41 




 


m Corona, 


27 19 3444 


a22 


+ 2.56 




- 


« Arietis, 


22 36 22.32 


0.23 


+ a68 






a Bootes, 


20 7 25.43 


0.21 


+ 1,57 






a Tauri, 


16 8 17.16 


0.22 


— 0.16 






fi Leonis, 


15 34 40.04 


0.24 


+ 1.96 






a Hercnles, 


14 36 10.45 


a24 


+ 2.55 




 h  


a^egasi, 


14 14 19.05 


0.24 


+ 1.95 






y Pegaai. 


14 10 5&22 


0.23 


+ 8.78 


 




a Leonis, 


12 50 33.58 


0.22 


+ 2,42 






a Ophiuchi, 


12 41 55.66 


0.24 


+ 2.34 . 




-- 


y Aquils, 


10 10 53.97 


0.23 


+ 4.03 






u Aquils. 


8 24 0.69 


0.21 


+ 2.31 






aOrioniSn 


7 f 1 5a69 


0.22 


+ 1.31 


« 




u Serpentis, 


6 59 54 84 


0.20 


+ 2.16 






fi^ Aqu*lfle, 


5 57 5a84 


a23 


+ 5.16 






a Cants min. 


5 40 40.32 


0.21 


+ a68 


M 




fcCeti, 


3 22 37.67 


0.24 


+ 4.33 


* 




AVirglois, 


2 46 42.81 


a29 


+ 2.19 


1 



* See this Journal^ Vol. I. p. 320. 
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South Declin. 


jBiTor. 


Pond. 


« Aquarii, 


o / // 

1 11 2&4S 


ass 


+ 446 


aHydm, 


7 53 1.68 


a23 


+ 4.08 


/iOrionis, 


8 25 4.22 


a24 


+ 4.22 


aVbrglidKy 


10 13 7.69 


a22 


+ 4w69 


1 u Capricorni, 


13 3 25,59 


0.35 


+ 4.59 


2 a Capricorn. 


13 5 43.49 


a35 


+ 6.49 


1 flc Librs, 


15 14 33.27 


0.25 


+ 7.27 


2 a Librae. 


15 17 15.05 


a25 


+ 5.05 


a Canis maj. 


16 28 37 15 


a23 


+ 1.15 


a Scorpii, 


26 1 23.00 


a26 


+ 4.00 


a Piacisanst. 


30 34 68.68 


037 


+ 2.6& 



It is to be remarked, that these observations have been made 
by a meridian circle of three feet diameter, of the oonstructioD 
of Mr Rricheubach at Munich. The errors c^ the divisdons, 
though extremely small, have yet been deternuned by a^ parti- 
cular method, after the circle had been put up in its place. The 
effect of the bending of the telescope five feet in length, though 
counteracted by levers, has also been taken into conidderaticML 
The circle can be inverted in its supports, so as to face dither 
the east or the west. The Pole star can be observed very well 
in the day time in a bason of water three feet in length. The 
observations have been reduced by Mr BessePs own table for 
refraction, which has been improved since the publication of his 
Fundamenta Astronomic, 



Aet. VII. — Abstract of a Pa/per on, (he Electrical Phenomena 
produced in Vacuo*. By Sir Humphey Davy, Bart 
P. R. S. &c. &c. 

A HE object of the distinguished author of the paper of 
which we propose at present to give an abstract, was to deter- 
mine the relation of electricity to apacCy as 7iearhf void ofmat- 
ter as it can be made on tJie surfhce of the earth. Mr Walsh 
had maintained, that the electric light could not be produ- 
ced in a perfect T^ncellian vacuum, and Mr Morgan had con- 



* The papc abstract is published in the PtdU Trtuu^ 1822» 

Part I. p. 64, 
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Sir Httttiphrjr Davy on Ekctrical Phenomena in Vacuo. 9S!T 

dudedy that such a vacuum prevented the charging of coated 
glasB. 

The existence of mercurial vapour in the most complete to- 
liodlian vacuum, induced Sir Humphry Davy to doubt the ac- 
curacy of these deductions, and he was therefore led to put 
them to the test of experiment, by forming the vacuum with a 
comparatively fixed metal in fusion. 

The apparatus which he used for 
this purpose, consists of a curved 
glass tube AD, having one of its 
legs A closed, and longer than the 
other. In the closed leg CA, a 
wire of platinum B was hermeti- 
cally cemented, in order to trans- 
mit the electricity; and for the 
purpose of ascertaining the power 
of the vacuum to receive a charge, 
a small cylinder of metallic foil E 
was placed as a cap, on tubes that 
had not the wire B. When die closed leg had been filled with 
mercury, or fused tin, whose surface stood at C, the open end D. 
was exhausted by the stqpcock F, connected by the moveable 
tube 6, with an excellent air-pump, and to ensure greater 
accuracy, the exhaustion was made after the tube and apparatus 
were filled with hydrogen by means of the stop-cock F. 

By the aid of this apparatus, in which the rarified air or 
gas could be made to balance a column of fluid metal of any 
lengdi from ^th of an inch to 20 inches, Sir Humphry Davy 
could easily procure a vacuum either of a large or a small ^ze ; 
end by using recently distilled quicksilver, and boiling it in va- 
cuo, six or seven times, from the top to the bottom, and from 
the bottom to the top of the tube, and making it vibrate re- 
peatedly, by striking it with a small piece of wood, he obtained- 
a column in the tube free from the smallest particle of air. 

The vacuum being thus rendered perfect. Sir Humphry found 
lliat in every case the mercurial vacuum was permeable to elec- 
tricity, and could be rendered luminous either by the common 
ilpark, or by the lAock from a Leyden jar, the coated glass be- 
coming charged. The intensity, however, of these efTects, was 
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fiiund lo depend on tlie temperature Wheii thu t ' 
very liot, the- elL-cti'ic light appeared in the vapour of  

g-fftw-rtjfimr, nnd of great dcmoty ; but it became ^cs^ , 

the tempcratnirfdiminiphwi, and wh^ it vas conled down in 20" 
bulow tlie Kero of Fahrenheit's scale, it was so faint that it f unM 
onl^ I* »»e#h when Ihe darkness was conaiderable. Thr ' -; 
comtnunitetMl to the tin or platinum foil F, increased :> 
the- temperature, and beeanic extremely feeble at 0° n!' ! 
heih 

Sr boiling the mercury in the exhausted tube. Sir Hirniphnr" 
obHwwMil a very Ijeautifu! phenomenon. In the fomiatinn an^ 
eotldensation of the globules of the pure and dense jn'  
vapour, which was thus generated, the electricity prod 
thtf-fiiction of the mercury against the glass, was <li- 
thiKM^i ihc vapour, in sparks so extremely brilliant, iIkii iher 
wepe «i«ble in day-light,   ■* - ; - («*o 

By introducing the minutest quantity of rare air into (lie mei'?" 
curvU .vacuum, the colour of the electric light chan!;r 
great to aen-grecn, and by increasing the quantity, to i' 
puppk ; and when the temperature was low, the vacn 
dame a mud) better couductor. 

Sir Humphry Davy next proceeded to fhnn a vacuUm ly" 
.means of fused tm. By using freshly cut pieces of grain tift,'^' 
&nd melting them in a tube made void after being filled with 
hydrogen, and by applying long continued heat and agiCation,- 
he obtained a column of fused tin entirely free of gas. In the 
vacuum thus formed, the same electrical phenomena were pro- 
duced as in the mercurial vacuum, at a temperature below 0": ' 
The^electric light -was yeVote, and of the palest phosphoresce^ '' 
kiodi requiring alrao&t absolute darkness to be perceived; "^O ^ 
il was' not perceptibly increased by heal". ' -•"'■"' 

In %amt of the firet of these experiments, Sir Humphiy'ftA.'" 
ty connected the metal with the stop-cock by means of a wire^"' 
but" afterwards the rarified air or gas was the only clidri iX" 
Cornea unication, and he was enabled by that drcumstancetb'i*.'*'^! 
certain, thai the feebleness of the light in the more perfbcf 

 I "V 

id, thai Etortrica] and magnelical atlrarliaH' 







Sir H. Davy on Electrical Plienomena in Vacuo. SS9 

mum was not adlebf owiag to a smaller quantity of dectridty 

fMBiig through it ; for the same discharge which produced a 

fllDt^rMfi lig^t in the upper part of the tube, produced a 

Iright-piiiyfc light in the lower part, and a strong qpark in the 



In order to try ^e effects of other vapours, Sir Humfduy 
lonned a vacuum with pure dive oil, whose boiling point is not 
Mdb below that of mercury,, and also with the butter, or chloride 
^mriimomjfy whose boiling point is about 388"* of Fahrenheit. 
Tketectricity which passed through the vapour of the chloride 
wii much more brilliant than when it passed through the vapour 
of the (nl, and more brilliant through the vapour of the oil than 
tbough the vapour of the mercury, at common temperatures. 
Hw light was purely white in the vapour of the chloride^ and 
Tidy approaching to purple, in that of the oU; and, in both 
a pennanent elastic fluid was produced by its transmis- 



Cooadering the diminution of the density of vapours, by di- 
nnution of temperature, as in a geometrical progression, while 
the decrements of temperature are in an arithmetical progres- 
sion (a law which appears to be established by the experiments 
both of Mr Dalton and of Sir Humphry Davy), and considering 
the boiling points of 

Mercury, as at 60(r of Fahrenheit. 
OU, . . 540 

Chloride of Antimony, 340 

Tin, . , 5000 

ill above 5^, and taking the elastic force of the vapour of water 
It this temperature, to be such as to balance about 45 parts of 
in inch of mercury ; Sir Humi^ry Davy finds that the relative 
strength of vapour will be, for mercury, 000015615 ; for cUve 
M, 0016819 ; for chloride of antimony, 0169^ ; and for tin, 
(7015, preceded by 48 cyphers. 

Sir H. Davy next endeavoured to ascertain if the power of 
he Toricellian vacuum to transmit electricity, was dimii^shed by 
\ diniiiiuticHi of temperature. This i^peared to be the case to 
iboot 20° above zero ; but between + 20° and — 9Xf, the lowest 
nnperature that he could produce by pounded ice and muriate 
(T lime, it seemed stationary. The light was in this case vi- 

VOL. VII. NO. 14. OCT. 1822. Q. 



I 

cooW J 



' iVBO Dr Hajuiltim'ti JecofU o/^a Map of 

uble during llie tranwibsioii, unless tlit> clecUicnl tnachin 
very active, in which caae thi-re wao a pale pltu!i))bor«ACt:i»< 
above, atul a spoik in die iiicn.'iuy lii;law, ttiid a brilUiuii, 
in tbe comoion vitcuiim. A Leyden jar. uvcAVy chur^i^i 
ainple to transmit its elettncity, by explosion, Uiroiigli tbe, 
Xoi^ellian vacuum, bui the electricity wan slowly dissjpalied 
through iL When the jar, however, wm stroagly ohaqglA 
tbe spark passed through nearly us much Kpac« as in COMMP 
air ; and, with a light viable in the ^ade. Sir Humphry {aia^ 
also, that the mercurial vacuum was a much worse conducMr 
thai} hi^ly rarified air, at all tem))eralurea below S00°; nd 
-wlien tlie tube which containe<l it was included in the sxhauaud 
receiver, its temperature being about Sl^, the t^iark jusd' 
through a distance #f.r times greater in the Boylean Uiaa in tbe 
anercunal vacuum. ,f-> 

fVom these very interesting results, Sir Humphry «on(jud||^ 
tiiaX light, and probably the heat generated in electncal.^ 
charges, depends prlncipallif oa flomc properties or subatancee 
belonging to the ponderable raaUer through which it pns^; 
tuad also that iipaee, cantaJning no appreciable quantity uf dii* 
matter, is capable of exhibiting electrical phi 



Abt, WW.— An Account of a Mop of the V'mnity of Pai&- 
, gan, or Pagan. By Fbancis Hamilton, M. D., F.B^S 
Si F. a. S. Lond. & Edin., S:c. Communicated by tbe 
Author. 

X HC accompanying Map, Plate IV., was constructed by lilt 
town-clerk (Mro 2a-rc) of Paukgan, during a short iX/f^ I 
made tlierc, on the return of the embassy from the court of 

• In thecouTBeof his eiperinlents. Sir Humphry Davy fijund, Uiat recently da- | 
lAled roncnrf, which haa been aftenvards boiled and coolixl in Ihe aimm^Atn, 
.'OBlln bIt when heated in vacuo, and that the \o\va alratum m a bunoieiCT vt* 
baA Ipibibad ,a^. Hence be considers it icry probnUe, tbot air eijsta ta mciDniQi 
jp the SOD I'le as in water, that ia, dialribuled through ita poi«a ; [ud, 

Mnie^ueii n bBiameter and tbenDonietci' tulies, should b^ lone 

liatMd;Wa niled after a. certain la p" «i time- Stf^t iij&T 

ritothinl BiMtif. '"*"*:" "■ ■' T.ir .7t ' ni>f~ " 
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Uu tidntti/'ofPimk^iin or Pfgftn. SSl 

lfct*r""Thi8 pcpwn- seemed to be und^ no apjiWhension 'bf 

5;*inftnTnation; and was an intelligent obliging until, like Ws 

ister, the diief ofRcer of the city (Mmsagril, who was saM'to 

4)td' his «ffit'e i^ hereditaiy right, and lo be by birth a Tfllain 

[Isr P^BcT, destiended of the ancient pritieta of that nttiion; Who 

fw'ioite time governed the empire as sovereigns. During Miy 

C'^yi ihe elerk nas improving fast in underst£tnding"ttie 

e of Gur maps, and was engaged in drawing the otie hbre 

^VeA, when our sudden departurf put a stop to his Work ih a 

^imperfect state. I have, however, fpven it bele on a redti- 

i ecsle, afl it ix ihe only authority that it is yet known, fitt- the 

loMXist of the Jowa river (khiaon), tlie country watered by wWch 

J* blank, even in the map of Asia by Mr Arrowsmilh. ' ■' 

(•"'Thf first intelligence thai I received concerning the ttooflWy 

vatcred by the Jowa, was from the town-clerk (Mro Za-Pe)"tif 

Imbngoun, who conducted the boats of the embassy. On oilr'way 

li'court, being nearly oppofite to its mouth, he told me, 'that 

HUb^ jonmey np this river there is a large town, catle*? Jo. 

'itS'nrighbourliood are many villages, inhabited by a people 

Mhe'Shme name, who, he said, are very ugly, having liffrte 

I teeth, lafge bellies, and long loose hair. White teeth, it mUst 

I %e observed, are considered by the Mi'anmas as too like those of 

; and tlierefore, aU fashionable |)eoplc in this empire are ai 

IgrAt p^s lo dye theirs black. The Jo, the clerk said, speak 

['&'^£alect of the Mranma language, dillering from that of the 

Soott, in an uncouth provincial accent, which information I 

rJuqS ti be correct. They possess a rich country, where they 

[ taise much sugar-cane, of wliich they inspissate the juice, boiling 

t into the substance, which, by Europeans, in India, is caB(kl 



i/agon. 
 'Tihe i 



le next mention that I,heard' of the Vfo country was from 
officer of the guard appointed at Amarapiira to attend the 
ibassador.  He said, tliat llie country of the Jo occupieil.the 
»; west from the lower part of the Eliisenduiien rivcrj C^iiW- 
idn^ St a litde distance from its bank, the immediate viciiuty 
ig mhabited by Mranmas. The Jowa, on (he banksof wWcb 
'file fSo live, must therefore run from the north to the south, 
jBH,A(^;mOUtli is at some dis^nce ^uth frpm that of tbe .Ejti)^- 
duien, and the courses of the two are pardJeL Norlh-iiiomilJie 



F XS^ Dr Hflwiiilon'a Account of a Map <^ 

3f>, this man aaiti, between il and the Kasi Shan, is a mountain- 
ous and voody tract reaching to iiear tlie Khuejidiuen^ am 6& 
Gup'ied by the rude tribe called KbiEcn. " ' ""■'^1 

, ^bout the same time, I received from ilie slave of ttie'ttS?i 
^^rent the general map, published in the second valuniie'tlf 
(jiis Journal, where the euuntry of the Jo ia laid down a^ 'it 
I teoding from opposite to Pagan as far north as the' piQ^ 
c^i^ntry of the Mranmas, and separated from the latterj^^ud 
from the banks of the Khiiunduazn, by a range of h'ltts, vmiSt 
are no doubt the Danghii mount^ns, mentioned (pagd S/Ss^'a 
I my account of that map; and more fully descril»ed in VtiJ. iT: 
JK^ 82. of iJiia Journal, where several errors in this pai^ otWt 
[ aav^e'6 map are ptiintcd out. Although the slave in his ma^ im 
iavfa in the territory of the Jo only four towns digniG^'wtt 
jlhfi dtle Mro, yet he mentioned orally, that this tribe wikai- 
I vemed by six hereditary cjiiefs, with the title of ZabuA^ "hinte. 
1 'ly, Zho, Kakliiap, Thila^n, Jo, Launsei, and TaundiijetfV'mn 
I m the memoir, which I have published in the [iiur'tli'y^uBfe 
I of this Journal (page 85.), I have stated it as protal)l^''ai& 
I TaunduKD does not, in fact, belong to the Jo, but to' tne Bfflfe 
r named ^ngiin, which will greatly curtail the extent or terri'tai^ 
given to the Jo in the general map of the slave ; for there ii U 
I made to extend a distance of about 100 German miles, (PfiU. 
k ' journ. Vol. VI. page 110.) From this we may probably del 
r SO miles for the tenitory of llie JEngun, leaving a la^^'^ 
t)etwccn the territory df(jendirig on Taunduten and ttieU 
Ipjntier of the Kaa Shan ; and this is occupied hy'th^ WijtA_„_. 
of the KliiKn, as mentioned by the officer on duty witS tbd^Jft- 
bassy. The extent of territory, therefore, belonging to (H&m 
IS perhaps about 50 German miles from north to Koiitb'; 'fiif'Ss 
Boiithern boundary reaches to the teirltory of ZhsenbrigTOlSJ' a 
l^wn'about IS.or 90 miles SSW. from Paukgan in a strdyfil 
! unle, 

I Zhrenbrugiun (Island of White Elephant) is the froilticr 

ffoyemnjent of Ava towards Arakan, extending frolii the Kra- 
wadi to th^Ti "' mountains of the Khiien, which separa^'me 
two kingd^^^^^wchtcf town of ihi.s government, DtaxfeS'SUa 
Ziuenbri^^^^^^^Kiiny season stands on tlie west'ba dKo f 
' ^tbe, great I^^^^^Hbland befor? it'. ' At'that lime'llie^^ 



the VKiniiy of PaJcgan or Pagan. !l33 

ael ^tweon the islaDd and ZhEeiibrugiun, through which I 
passed, acUnitE the largest boats; but, on the return of tlie em- 
h^f , on I^e 6ch of Novcmbt-r, I landed on the east side of the 
iEi]ai)(^^ at a. village called Liebaenzeip (Four-tree Port), wmch 
serves as the port to Zhtenbru^un, the ehannel between Cnfe 
^wriand island being then nearly dry. From Ltebsenzeip I saw 
f:Wrl^ the hills of the Kbiaen west from me, as I guessed at 50 
or, ^ i^les, called three days' journey, and of considerabte 
^w^ perhaps 4000 or 5000 feet perpendicular. The people 
h^e jx»nf ed out the situation of Launsci, beai'ing about NNW., 
toad, said by them to be distant three days' journey. Here t 
iitfttfer learned, that none of the Jo tribe occupied the counti;y 
farther south than nearly opposite to Paukgan. The low chain 
^f hills immediately north from the mouth of the Jowa, which 
ftf Paukgan was called Danghii, was at Zhicnbrugiun called 
GBambsendaun (Indian Fig-tree Hills). Between this chfun 
and that separating Ava fiom Arakan, is a level fertile tract, 
oc|:upied by the Jo nation, and extending 50 or 60 miles each 
wav. There is reason, however, to believe, although such is the 
extent (rf the territory occupied by the Jo, that the plain extends 
coofflderably farther from north to south, comprehending not 
jnjly the territory of the Jo, but also that of the ^ngiin, which 
jWiy reach 30 miles from north to south. In the latter direction, 
the territory of the Jo is not bounded by any hills; and in the 
fipi|errment of ZhEenbrugiun, the plain extends the whole way 
between the Erawadi and the mountains of the Khiten. Some 
^y fardier south, below Maenbhu, the western banks of the 
^n^^adi are hilly ; but whether these hills extend to the Khiaen 
fountains, or whether the plain of tlic ^Engiin, Jo and Zhan- 
In^giun extends behind tbem, as it does behind Danghii, I can- 
not say- There are, however, several governments (Mro) in 
that space, which implies, that there is a considerable extent of 
cultivated land. 

when I arrived at Paukgan, on the return of the embassy 
from Court, I first received a visit from a dependent of itsiierc- 
dila^ chief, who manages five villages belonging to hi^ pririd- 
pa], that are on the banks of the Jowa, at its lower part, mit 
wept from Danghii. This dej^ndent's house was at Waratuen, 
irom wbidi the mountains of the Khiien are SO leagues (Daiii) 



1 31* HrJimi'dtoa-g. j60Mi4^^a.M(^-^ 

V OT'MniJe&diGtanr. Lsunsoj, tho oearcot. Ju town, i»>tnt'^«, 
I mail war fnim Warsbiwn, oikI. bcR(les.Jo,its terriu>ry rootutU 
F midiy, Xhiteu. Tfulffn 'm the ncxl, towa of llie 4^ .^Axi i >SvlMi» 
dti|r^jaLimey north t'romi Wnmbuen. Bcyoiu) tliis, hrlttti^K JEak' 
Zho, and Kskhiap, as distnctBixiCiJpi«d,by.J<k >. I -- ...il.. viji: 
:"Soon aAerwaj-tts I recci'iett a vim iittxn tbei inxeditary.-iJlBkii 
0f''Psiikgan, mtii wliom.wcre strceial.gond looking jou]]^>ituB|j 
hlfl'n«i)ui(Ws. They said that Tbilan is dirccUy appoMtff'IA 
Pmikgnn; ahovu this are the five tiilagw depend eot on Rault- 
gmi'nvd above tlieso Jo Mro. Thoy also »iid thntZlio, Jo 
and Thijipn are very Jarge gmemmente, under lln» authority of 
^lAitnw, or licrediL-iry princes: whilo Launsci wns.^wnied^ 
d'Mrt>sa^ri or 'Lieutenant on part of ihe litdy, wliowaaciatjhw. 
tO^rt*© Prince of Pankgan. ,■. i : . .,!,i 

' ftilhe etCTimg I' accompanied Captain Syni«s to retilm' ihi 
^Mt'of the hereditary Chief, atid at hh house' became ac(}iiaiti4> 
^ tnth the pcr.wn who compu^ this reap, and wlji>acooiD>' 
pH&ied me to tny bent, where xve began our gof^ntpltical iti«t»il 
, tigstiOHe, by his lookinjr at some European maps, and; having 
I tlltirnatiire explaintxi tubim. Next morning Up retumad.witiii 
dnohlJoman. The accounts which these tiru men gave, me- 
*rf ihe country opp(«ite to Paukggn was as follows ; Tlut J<nra; 
rr^er^from its mouth nptrard^, lias a northerly cour» fair slcMu^ 
^enable way, between Dangliii and the Ehisn inount»ii^t>iifl^ 
then bend^ toward*) the west, rt«ng t'cointhe mountautaJMt^oBn 
iig'On Arkan.' The lower pait-of thia imial! livec ha- ' ; i V- 
banks inhabited by Mrannia-s, subject to Paiikgan, an, I 

itig-tffo chisteraof nine villa^s each i the term i£(uj. 

•hirte translated village, implying not only the cluster of. hawe!(, 
but the territory cultirated'by the inhabitants. Pe^oqdillKW^ 
Ullages, but on the east side of the Khisn mountain^'vis Xf^mod . 
(3^^ ft town of tha Jo, teni letups or iwen(y-t*» a»\«aiipmi 
Sl^ghii, liieaning;, I pi^umo, die temple, eight lea^wjt(flb> 
from Laiinsci is Zho, and eight loagnos fort her is Jo, Qtinawbc. 
Gttl^']C^hiap,:'anct mill four leagues beyond this is I - i 
SetM«eD>tl> lie Jowa turnR lo tiic west, ^v||o^l '.. 

ii^<^''thc''l '«!» separate' Jo ifrom Ai^&n. Jin. 

ffitltl^t) i RalieK and Suundut, twDrtan«iU*&^u< 

iSfiM:' )t^ d.'ihtA iliis aucoiint'cnttrcfarl rarCMB' 



tfu llrMtt^ of PM4kgaii or Fufian. 
Ike portion of the Jo lomis, as given by \he ulave, i 
TbiJani the one farthest north, in place of b«ng the one farthett 
]i, as the slave represents ; anditmuatalsobe obeerved, that 
authority of the slave U supported by that of the hcredt. 
toy chieTs kinsman, who placed Thil»ii directly west from 
Knkf^an^ as already mcnlioDed. Neither in the account of the 
(BTOiderk cunflmied by tlie mftp which he was drawing, whcti 
■kepped by our sudden departure, while it was unfiiushed. 
Ifiui^of the differences, indeed, may be owing to thia circum- 
Iw rtn o c ,' as he would probably liave altered the names and eitua- 
ti<Ml8 of the places, when he came to review and complete hia 

■t; fijrl probably mistook his nieaning, whilel wrote ^6 

UK dnring the operation. Thus, perhaps, I wrote Ju In 
,^aoe of Zho, the words being pronounced nearly as if written 
Ifoi and Jo in Englisli. Thilwn, it must be obeeived, is. j)ot 
iud. down in this draught. Whether he intended to place it aa. 
'fteiJanra opposite to Kaltbiap or Jo I cannot say. This wouU. 

■eibeCn agreeable to what he told me on the day belbre ; but, 
Iicuspect that I then mistook Ins mcamng, as all other auibori- 
agreed in placing Thilicn in the southern part of thoJa 
:teiritory. The general course of the Erawadi being frmn nortii 
Ixcoiith, we are to consider the term above as fflgnifying north, 
•beiow » agnifying south ; but the map is drawn very ob- 
i^ueIy, the cardinal points bdng near its cuniers ; for the re- 
HBikBUe hiU called Pouppa bears abeut E.S.E. from Paukgao, 
teOfdi^titereSare, the Tneridian will be nearly in tlte line tiiatj, 
iMnvadded. ,;„fc; 

■) Ob the whole, reeding Taundtu^ias a city belon^ng to t^ 
JBii^riiu and Launsd, which, although partly occupied, by J0| 
^etweoiH to be a dowcry settled on one of the kiag'» wives, we 

reJo, Zho, Thilaen, and perha]>s Kakhiap as capitals of the 
petty princes of the Jo nation, each probably possessing a teni- 
My like one of otir shires or counties, that is to say, from 600 
to 600 square miles in extent. " 

"Abtnit the middle of the nxtccnth century of the C^rifitiaa 
cn^'Paukgan is reported by the natives to have been the seat oE 
cnpi^ ; and considerable portions of the wall and ditdi still ce- 
BM&n^' JTom which we may judge that its fort has been fuUy a^ 
lapgeaa that of Atnarapura. There is now much empiy «pace 



Iji^ithiit the walK a|ifl Lhc |fpusc& ^ .upi^pmiiiatijy^mein]^ £br 

J ^o gccalcr part of t^e oon^nen^^mct.,iii^fwt"'H''urei iflffthU 

j^y^ye^mfjnt. are carried oq. at (iQsunu,,A-|at;gK t^wntHt^tbe 

jjbfuik of tiiL- rivec above Paukgpn, iunaedmlelji oppo^m^rm tbe 

f^ppcrnmst islanJ, laid down in tliihiiiup. Tlje«iiy nt' .t^^^ftfi^gai^ 

J jWhcnitwas the seat of empire, was called Ari[n^iLU[)a,ii9^[jl|^tim 

L fhe vast number of temples buili uitbiii aw) witboiit, thewaUs, 

to the distance of iwo or three miles all arguiid, il inHs^.^ave 

Lfjf.be^i^ a splendid place. Many of these aneieoL leniplca f^rt^Jiul- 

fow within, and arched above; but, at present, it iA,^)uU diL- 

iri of coostruuting arcliei< has l>e\.'n totailv, Jufct tbcKugiwut die 

anpfre, so,ihat the people seem in t^is piJoL to Lh; rcifqggule. 

Iklpst uf the teiiiplci, and places of rendence fur thu pa^»)JH)od, 

whiclifWpre also built of, brick aud stone, are niinuusj fcH^Jieye. 

, raJj of th*2ni) wlien >ve visited the place, had l^tejj^ underlie. 

I or were undergoing, a thorough repair. , at tbe cxpencc, pf. the 

I |}eir-apparent,^froin which many people conjei.'m)'£(i ^ti^.this 

urince intended lo make, Paukgao his residcikce^ shoul^^tfl l"^- 

. coijie king. His death before that, of his father lij^q pm,ft,6top 

^^ip this project; nor bavt; I heard whefe Jiis ^01^ wh'h^?'^ 

' le^os, has lised Jiis residence. 

j^^ii Duriiig our journeys up and down the Eravyadi,;,^ 

^ threeof these tenipies, favoured by the rrincc. Lc 

^^_ wards, the lowest extremity yf tins map,, stands tJosc lyd the 

I river at the termination, in (liat direction, of whai ma^^^f^t^xm- 

. ,^4cred as the ruins of ArimattanH,. \v ia plaeodon^^jmcir- 

j,,cul^r area of uinsiderable elevation^ to which there i^ui.jffiDeiH 

^Y, op li"'"^ si'l'^s by stairs, covered with wooden gaUmAf^^Jjighly 

I, jfirnameitted ; and, although not to be compiared wi^L)-i^uc 

^, l|[odo at Pegii, noiT Shue Dagouu at Ilaiigoua, ia a ta<ge^*>ltd 

gilding. Its base, which is octagonal, diminishes by four.ter- 

i ascent hj M>nB 



^M 



i^^^ppo^ to .tliose leading up to the area. Thi^portil 
building has lately been painted white, and the npp^.pi 



.above lihe tei;races, which is in form uf a. cupoU, badi b^i^ 



u Q^withstj 



gilded, whjcbgave it a splendid.a 
sinesp. , , I 

oda, about half a niiie.e£»t,Amtril 
if the finest buildings in the e 



thi FicinUi/ n/' Paitigm or-POgan. ' ' 887 

;"#heiri' *e' saw il, it was under repmr. The ccntWrHf the 
"'^'MfHdio/gKqiia^anafular, atid its roof dimint^he^ to^^m by 
■^'" B^t^'f^rraee^, in' imitation of the soVen stages of thfe iii6dTiitUn, 
^''' #fekJfi'lii'lhe ideas'trf* the Mranmfls, occnpVes the centre (if ' the 
-""SiiBteht.  On two sides the centre has a narrow wing, fiiifeing 
"""Ik^^h^ctmtTCii kind of cross. The interior, unlik^ niostof 
-*'^c"ttn4iltjs rte ha\x' seen ih the empire, is hollow, aiid Silbdi- 
^'"'4idiid'iht6 narrow galleries with arched roofs. The gaW'and 
'"'Wfeao**! allw, which are ninnoroas, are all archdd, and'filghly 
■''"drtwhteriteti: 

"'' '"9hB^'Zighonn, at the upper boundary of thismlip, iies^nibleB 
■'*"iHlch -I.ogani.nda in structure, but is larger, and I shoUld'^tiess 
''""SffcrleSs than ISO feet in perpendicular height ; but the'"area on 
-^'%Hfcli it «ai:ids is not ' elevated, and it is KurrOiirideH'by inore 
'=""*Hiift' Wruttures, images and ornaments. The wooden gafferies, 
"•"'i^ith, as Usual, surround the area, are not only very otegiilitly 
-*'rf'cte4td'and gilded, but are within adorned with paintings of 
■''' ft(Wri«iahd men in very bright colours, although of rude 'eSbcu- 
*l'*'^iftrf." ^ Here, as well as in olher temples near Paukgani we ob- 
"'"hrfV^ figures of Gaulamii' lying and standing, as well as sitang, 
which in olher parts is the usual posture. This temple Had "been 
•""ftpBired & considerable time longer than Logatiancla ; so that 
■**' tw^gilding was in many places defated, and its appearancie waa 
>d' ritrt sOsplendid, although, on the whole, it is a finer wOrtt,'sur- 
-«"l*tfod«J' by stately trees, paved walks, and neat convehtfe' for 
-■'"^pifests, who do not Seem, however, attached in any mand^r to 
'"^"iftfe'ljlaeesof wor^ip. Temples of this structure, ending in a 
'"'S'ijj<rfa instead of a spire, as the great ones in Pegu generally do, 
--Miri^e'}ki>tty common in this part of the country, as tlic Vei^'cele- 
liiloteHHl temple called Kaunhmudo, on the' opposite sidb ^ the 
-^'"riveiF, some way higher up, is of the same structure. Tht^ are 
■j-ji^fot* common with the followers of Buddha in Nepal, ""both 
'" 'Wh^artbhunath and Kasacheit having this form. "Thofee'like 
" ='tMianda having a cavity within, and consisting of a quadrangle 
' ' 1 i«gfBiounted by a pyramid of seven stages, seem nearly pei^iiliar 
i-'totheivicinily of Ava, There are many such at Paukgdii ; and 
the temples at the angles of Amarapura are similar, dnl^ the 
"I ' terraccB art not supported by arches, but upon Wooden beams. 
■"11»e most andent temple, however,' of Buddha in Indiaj and. 
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I Dr H«iVii)ton^ Afi^unt of a Rfap if 

I fitHiap«, in the wDrld, niimety, that at BUtMa Qyt in Hifl 
flAn» to bave been aooicwhitt on the plan of AtibiiAl 
,11 Among the niins of Faukgan, as I have sak), are imotytMilA 
IK^ ettnatmcted Df brick and Mon^, that aie said to haoe b^oal 
l^abodeofa prie«tboocI : but compared wrth rhc clt^ntu 
Etflywooden con\-ent9 now in u&e, they have been ' 



P^Tlie immediate vicinity of Paukgan is uncrnnmonly 
and oonasts of swdling lands, here and then? rising infftlil 
hills in lirdten ridgps. The bthI, excqrt in a few narrow 
tottW, !» <vety where of a harsh sand, cutisisting of qoarte' 
nrna, with some small rounded pebbles intermixed. The 
in many plac-en, comes to the surface, and cAneists of tfie- 
ntaterialfl which form the basis of the soil ; biit I nrast leMe*! 
to ^[ttjlc^StS to dctemiine, whether the soil proceeds fr*lA 
rock' dttfom posed, or whether the iwk arises from llwaoipl 
dreled. In some parts I observed \*ertit^ dikes of a tatAti 
jifttt imlure, running parallel to each other ihrotijgh the 
aaas of gravel and rock, and often crossed at nearly ri^t ongter 
by other dikes of a similar nature. These ^ifccs genwally 
higher than the sandstone which fills the interstin* betwi 
them, and thus become more conspiruons, This kind of- 
uy eittcnds along the east liank of the Erawadi, sofaras' 
went inland, from Gnaimu to Lunghii, amounting to nearly l^iW'j 
difference of latitude. The surface of all this space has 
ed over it pieces of agate so strongly resembling wood; not' 
in genera] form, but in grain and layers, that I hare littteol'' 
doulrt of its being a petrifaction. Similar agates, found 
the Birbhum district of Bengal, and in the south of Hindtnlffj 
are, by the natives of these countries, considered as petri 
tamarind trees, to the wood of which they have a strong res 
blanec. In one place I observed fragments rf these aga^E 
tehnixcd with the sand and pebbles, of which (he roCk ootl; 
ed ; and this rock also contmned portions of a reddi^' ocfaivbf' 
iron. In another place a rock, composed as usual of saiid 
gravel, oontaii ; bat whether of marine or' Aef^^^nM^ 

teHaiBeous aai i»*ted' to aotica In genenU,^ 

ever,  the ugal tirely to ihi? Biirfnce,TThenrTr'l 

quite k)ose ; i iks did I e^'c^ ohservo it imi 



Unes three cr fi^uf feet long, and e^ht w nine indies in (lu^^ 

tattJIaVfifldiA^erai'c- r I , I- ,.f,!,i, 

rt4iS th^ vicinity of Gnaunu I obseirveij also lying oP the «utfil^ 

iBfpq9,,of the, conuuon uutd of tbe sqil, wUicli had the.iipnfQt 

qf;fer»9pbcs;«f,trcps ffr tw^ls ; but, €j;<wpt the general cyJin^; 

cal and branched furm, these masses Lad nuthing lo ind^(|^^ 

tb^ they evei ]j3d,b«n endowed with either vegeublc 9f . fiu- 

1^ JiitVi or owed llicir form to bodies of these natures. , ,-,„^ 

T.TIus sapdy lerrilory, extending from Paukgan lo Jjtiqglipf^ 

hafiiK^iangliiaun and its petroleum wi^lIs in tlie ccntie, ajul thef^ 

(^ is. more broken, rodij' and barren than any where elwe,; \^i^, 

G^^ti^ narrow, buttoin-s winding . among the saoily .hiU^^,,^^ 

s>fQJliag grtHmds, asd these nowhere of considerable esten^i,j^ 

clp^ jVoi, admit of the eultivatiqn nf rice, ^ia^, except .ii^^W^T 

iKNitoiiis, do trees grow to a considerable ^ilze. 'Near-$Qm^ci%, 

vfif^U't indeed, to such situations I observed many ststdf M^^g^, 

a^iXaniannd trees, and the palm called Eorassusip.&ji^qHh 

Ikwrishing state; bit the waste sandy lands areiC0vefe4,V}|tL, 

, sIjDfited trees or bushes of the.gei^era called Acacia, Qf^^j 

I ^i^ypbup and Cis&us, and, besides, produce mace {Mistar&,U]a^j 

I I.)f)i^^ected ; for weisaw many cattle, aad these notin lyery .1^, 

I condition. Where li>o soil, although sandy, isicvel eoougb,f9f, 

I tliftplpugh, ilifire iH a good ihtal of; cultivation, and t])o,cipp%^qf^ 

I v^fs^m^ kinds of puUe, of, maize, of Hulcus sorghum of ',Cx^ , 

t^OP^ junoca, of S(;Eamum, and above all, of cotton, ivcccjjuv^!- . 

betfep than the appearance of the .'^oil might t«em to proBU8&,, 

I^pt^ cotton is reared here, and t'mcnBH con^derable aiticjl^,^. 

""iSXVTf^T l°?t'' Xha Chioess province ofjVunui.: ■., ,,r,,ti .,,| 

Iwitn;'-; ..     — ; - i! : .'i v[ .^ . 

; Ajf;r. I'^^r—Jhsiracl of a paper oniiie 4wmaious Mag^'etit 4c- 
I J/i^of Mol Iron, lietwc^n tlfe.\ IVhiit and. Blooil^rtd Htqf. 
' . Py, f BTEB. Bah uoy, Jiaq- of the Boyal .Mihtary, Academy. , 

I X^.ftfrefledutg>votumc*, veliaxe aUeady givch a briefr pb(ie»' 
l< of t^ 9Uiio)|is disuverios ef Mr Bu'low,.rC!^tingliieinMg|(W-<' 

f^-^wm- >■ r.^.l.:mX'i'»«.^f-»^ ,.lr ,., ,■.:„ . w».I ..U,,^ 




( Mr Bai'low an the Anomahuf Atttgru-tic AclUm of Hut Iron 
ifisRi of red-hot iron. The dcMils oF hU exfX'riniFiits faetre iStti 
3 in Uic FIiiToBophTcjiI Transactions ISr~TO2H,*pr~ 
of ftuch iiiiiK>rtance as to induce us lo give a lu'l^ 
;(funt of ihcm lo our readers. ■■' // 

ns to liavc been tlie tirrt person who ii)uud, UiM 
hot iron had a greater jiower over the niagncl than cci3~ 
Iron^ ' Captain Scoresby lias more recently delemihied, rtirtt hot ' 
^|D^ receives mote magoetistn of position ihau ihe statue ifoi;t.>4w8 
^btn' cdia, a red hot-bar producing a deflection of 7T, *(fe*^ 
4t wABoWy 15° when cold ". In thie state of llu: Gtibject, Mr '^m, 
ttW was led lo invosligaK? it, and obtained the ^-ery reiiii£i'kaM| 
flBsults which we have Ibroierly ciiplained. *> 

, !f The following Table contains the whole series of his ejtgjfnip, 
HiOits. The iitlRiction wliich look place occorctiTig to tb^4tnoW# 

 J^ifs 9f magnetism is marked +, whichever end of (he needie cp^ 

 ^oaehedibeiron,and theoppoBiteattraclionisniarked — . WfieW 
Sl^ tmti^ss, for example, is above tbe centre of 1^ bar.^jlliB 

^ 3|of»h' end of the needle should be drawn towaftls the iirtiri.; Jbfl^ 

nrben.the compass is below the centre, the soutb end shoulil kpt 

: 9br6adi the iix)n. These, therefore, arc both niarltcd IbuB.^f^.^am 

lo ifae contrary attraction of iJie red heat i* marked.— In the'TMilfe 

' ^."B; agnifies CasUirm Bat) and M. B. MnlU-ableJron'^^r^l 

'■ t AU the following experiments were made with tlie 1)bW Wl 

.(^Iiuh) in the direction of the dipping-needle, and tlie .n~ " " 

'Httmction was always the greatest, where the naturttl jjlt 

re sWaa tlia least, that is opposite to the middle of the bar^iwiiirltiie 

ijt ^^^^ of ho attraction, Mr Barlow also tried a few expepttjitijl^ 

'k: r.with the bar ioclined at right angles to its former poeition j'^faUt 

'^ j^^li^wlgh a certain quantity of negative attraction, never ^(»ef^ 

^ing 2J% was always found, yet the results are not so s(f4^1g^ 

marked as in_tlic other exiioriments. __ 

The only possible explanation which Mr Barlow o&rp tft,i 

eouQt ifoE .tiwae anomalieB is, that the iron cooling faster toi 

its extremities than towards its centre, a part of the tar rwj 

:i.r«ogis raaguetio before the other part, and thus cause a c^l 

species of at' This explanation, however, he di 



:biu, Tobta^ittl I.'lh'Wt; ' 
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u^^^ <M'i: (liJli ^11' fliillii lllllW 111 

X. — On prextvirtff Fi»k bif Sv^wr. Inn Lelt«r -tA-ISk^ 

lib; wsT^k' from i: MAcCrMac^ii', Hi IT an.t V \x\ii4^ 
(ofirtfiurfflftttedty ih^ AihIi  '' " '"''I 

S you have not scorned lo give your readers a usd'ul diSftfiffe J 
.»twMi^r'thc jihrttfvadon of meat by the uie'trf viiicgini'.'^yoa 1 
lSniJ''J)oisiHy ioi refuse to add to it sotfie teiliiiirkk' 'on'- 6ife' | 
coring of fish by moana of sugar. Tlli9is'a'Vei<vaDtis0ptitt<iuIbt I 
•timce, as is well known ; and though partially empluyed in I 
hams, it is scarcely coiindercd, as what it really is, one of thlrj 
oid&t antiTU aubElancea lu theic preservation, btfing riiUiem 
ployed blindly, and with tbu notion of giving'fliivourii^iJt 1 
highly deserving of a much more extendi'd trial, particularlyJjljfl 
Hbretlridgofmeat for [be Nftvy ; ns it does not, likerfili]^ Je.;| 
■lirtiy the provisions, atid as it b in itseif nutritions. ' » .uiT-ri 

But' to return to the subject of this notice : Fish may b&pce' I 
served in a dry state, and perfectly fresh, by meam ol' -t 
alone, ond even with a very tmiail quantity of it, \ \xn^sisBl\ I 
kfcpt salmon, whitings, and cod, for an indefinite time, and! MTifc| f 
the best effect ; an experiment which I was led to try in ye 
among the Western Islands, where matters of this nature aark-mt^ I 
tea of GonBiderahle moment, i | -:'-!iii<j i 

frCsh fish may thus be kept in that state for soma dayfl^>0imf I 
1 know nut how long), so as to be as good when boiled as iC^iilK :f 
^ughl^ If dried and kept free from mouldings, there iteaii| VA. I 
ficitt to their preservation; and they are much better ini'^ts'l^ 
way than when salted. The sugar fpves no disagreeable \f 
• " This process is particularly valuable in making what is pidetl I 
Kippered SuimoD ; and the Hah preserved in thisniannecfti^^ifar I 
superior in quality and flavour to those which are suited or \ 
aiuiked. Ifd£»red, as mnch salt may be used as togiv^the 
tastethat may be required ; but this subst^inee does not >caDSuee I 
ta their preBervarion. ' > r- i-rtj 

In the j»epara(ipn  t is barely necessary to open the ii 
toapply the su^^^^^^n use ular part, pladng it in a b 
talpamtion fei)'^^^^^^^daya,-ldiaC'th^3'6ubBtaDoe iDay'pend- 
ibste.- After tl^^^^^^^pied ; and it is only riuther-neces- 



e su^^^^^^Buscular ] 
fei)*^^^H^ya, -di 
ertl^^^^Ked; 



Dr MacC'ulloch onprtmrvvig Fish by Siigar. iM8 
iftry.to wipeuaj veutiWi^ it occosiunully, to prevent mouldi- 

!^nM■,:^. i,..i  ■. .'- ' ■■.■ 

_^)^|HU^H^fffu4fit'|^ruW[i liugni; is. suilicient iq ^bis (Utufpr, 
fut A salmon of five or six puuiid& w'^ght ; aud if Wt is d^^itised, 
a. tea spoonful or moi'i' may be atldetl. Saltpetre may be used in- 
stead, in ll)e stDie proportion, if it is desired to make ibe kipper 

JwMtliT.- ..-.., .1- , ■,.1^... i-.n  . .■■'■■■/'A 

..y^WMing tlwi-i,(i''i«* (afg^ifftW \fmM iiiii)rovo*i.-JH?gb^ 
jflHifi^'J ^ -W. ^^^  ' !'• *  ' J- iJAc^ftfAf c^Bio 

I H I biv-/ ; -\ fit t33ttBJa 

wti ")■■ ■■'■■■ 'I -'- 'i ti ,eaiBd 

A«T; iXL—^ri-oiimJ of the Memoires de {mSeaetAiiimSiaft^ 
- jisiqueet'd'Histoire Naturdle de Gtneve.. .yU.iil!iM»/oIq 
■M" '  ^,.-.!,.l4i,l 

'jLWS ill i^lie iiPHt piirt of u xxJtime of natural: aridjpbjiaM 
science, published by a society of *' Savants'" of Genevsl- ■■The 
eoiietf itself was constituted so iiir back as the year lT9Q«ffcnd 
wan^ of tbe commonicalions made to it, have, fn>in< tunalD 
■inac, been given to the public in different scientiSc jouniaJi^itE' 
'in tite particular Works of tbeir respective authors. By'tbt 
ipreaad publication, it asjures to a more permanent, chaioctc^ 
and seems destined to take no mean station among the wians 
philosophical societies and scientific institutions of Ettrope. 
A6)ORg its members we recognise many names ab^ady bi^ly 
icU^tiuguished in tbe scientific world, and others which, thaU^ 
;at present less known, will, we hare no doubt, sustmn the iiigli 
"reputation which their predecessorti have acquired. Uavin^ril. 
ready exhibited to our readers a list uf the memtnTS whidi (paa 
1^8 portion of ii\e Jirgt volume nf tbe society's labonrKf^we 
shaU proceed to notice a few of tbe p-inapal papers. "(S'S 

.tliln bis "Memoir on the Fall of Leaves," M. VaUtberol^BelK 
•■ibe hypothecs that attributes tbe foil of the old leaf totbe 
growth of the new bud ; to that also which ascribes it to ait ak- 
leged superabundance of juice in ibe phmt, and defiqctiTe iti&n- 
spiraticn; or to the inequality of growth between tiia d^pntn- 
fereaceof tbe stem and the peUole of tbe leaf. Tiie itnis o^iiu^ 

■i^.— - 1 ^ — -— 1 , ' '■  ■■'■*|t u »w* 

• See this Vohift, p. 193. 



I. nipixiaes 



&1. Vaiielti'r on Utt FuU vf Ltavet. 
to consist in & peculiar structure that obi«ui» i 



of t!ic petiole with the aicni. The fibres of i 

ole, instead of being a simpW iirulouf^tion of tbow of t 

I, are, according tu bim, distinct iironi theni. At Uic \ 

B the sqiaration of the leaf occurs, there is aa\y a aoi 

noximalion, or soldering, and uot a real continuity of va 

s supposed lo be produced by the interposidc 

ibyme between the two sysU-'ins of ve£M.-ls. Aji Ion 

icfayuc is supplied with juices, and retains its v 

; power, the adherence of the petiole is maintained ; i 

1 It begins to dry, the connection fails, and the leaf lall& 
s this hypothesis is made to rest on analomkal gioundi, i 

)fld have wished that M. Vaucher had exhibited someUi 

> a dfmomtrat'wn of the structure cS these parld. He s 

;, indeed, the existence of a circular ring or rising, vj^ 

iorly, at the place of junction of the petiole with I 

, but that this is caused by the interpu^tiun of oelluj 

2 between the vessels of the stem and petiole, or by a 
f suldeiing of the extremities uf these vessels with o 
, wc have nu evidence. Wc iuclinc rather to the old c 

HI, that t}iese vessels arc truly continuous ; and cunseqwDti 
t whatever be the c^usc of the fall, it is accumpuiiei 
e of vessels. That a diminution or cessation uf i 
iHcr in the part precedes this event, has been geoen 
led probable; though uthers, as M. Vrolick and I 
, consider the fall of leaves in autumn as a slough 
n out parts, effected by the vital energy of ihc parts in c 
t with them. 

n his memoir " sur les Charagnes," a species of cftora-i 
BOWS abundantly in the Lake of Geneva, and, from the ti 
bich it is applied, called by tlie inhabitants '* herbe i e 
. Vaucher applies himself to discover its jTuci'ificat'um, 

i the erroneous opinions of Linnsus, Schmidd, Hed#; 
1 Martin, with relation to iL To accomplish this nbji 
served tvitli care the germination of its seeds, which n 
edecessoi's Ugd <l<>ne- After many unsuccessful attempt 
s fortuni '"'""g) in the month of Novemba-,.' 

t, deemed til These he preserved thmu^h^lJ 

', and in jril following, had the a 



M. Vaiicher Im Vt^Chetiv^n^hfmi tm 'nfteneva. SH^ 
ill MntfMny wilK 'M: de Candollp, to see' tho cMnracncGrtirtlrtf " ' 
genfthtMiiia in soiiie i)f tliom, whicli at once decided their ha-" 
tuiw'' He Bftwivards collected many other Aectls fxdm amatfehy "' 
atUaiiftb;*^ Wtiich theyhad been naturaUyaowii in the pW'cetf-''' 
ingl'AiltUMi), and c«us«i theni to germinate in the tnainnH' tlft^ 
Ibrmbr-had' dune. At a perio<l somewhat later, he also prtoCUtJ''' 
«i k'gVMt (juaniHy of the young plants, which were easily d(!-' 
(achttd^tfVonr the mud in which they natnrally grew, tbgytfi&P^'' 
witttHfcw seeds, rootlet* and stians. From observatJoftk'lif"fliiS 
kindj^he- At lenglh succeeded in rendering the lliatory of tbbil' | 
fhicLificfitibn nearly complete, and has given a description of thff 
organsby which it is effected. n -i .■ y . 

QEbe^lciDt grows in spring, from seeds shed in tlheprec^iilg"" 
autitmiti; and about the beginnin|^ of June the rudiments cflts' 
fion^ begin to show themselves at the place of the th^ 6^" 
founh whorl or verticil; The flower is composed of a ^6\MAt' ' 
stanub^' iwhidi is *3»tc, of a fine cinnabar colour, and suVround-''' 
ed fcrf * tiattsparent membrane. Immediately above this ftJerti^'"' 
bmBQ^thttfemitlo flower 19 placed: It consists of a cyfinidritifef' 
capst^vfan elongated fonn, obliqnely striated, and enveltjp^' "■ 
in a.»thiP«FaBRparent niemlirane, crowned by five or six prcilbn- ' " 
gatiBii0,> *W«»h M. Vauchcr regai-ds as stigmata. TTiis corpusifl^' ' 
Kwelto^W it <approctclic$ maturity, and becomes ovoidat ; thii'' ' 
stigniUtS^«p*rtllte in the form of a disc With fivd' drep Ibhi^;^ '' 
(he AtOKbrmemlM'fmc' hardens and tarns white, and the aeett'iii^ 
lengtti^talfc.'- '"''"''■ 

InnheiUon^raclion'of the germ, we recognise an exterior^eoi"'" 
velope, formed of a mucilage, at first greenish, afterwards yfl-' "*' 
low,t«iW)-'l«9tK','at the period of maturity, of a dirty-whitfeh'id!' 
Und«H>eHih' tliiBimidtlage is H'seiiotid ettv^iopc, seinitranipateni,' ' -* 
and of'jjt' iKMTiy' consistence ; it forms 'the MiTy cAffiiting of Mie ' ' * 
seed^-«nd opens to 'give birth tti tHeyoiing plant' attheperirtifbi 
its dwdepilihent. ' The imerirtr iSf thegbmi'is filled with a md^'"" 
cila^oflrs tf^ rcMnous matter, the particles of which are gliBU- ""' 
lar. i'/P*»eBtig^c*liiles hare iwen"yegai"ded a.^ the true 'semihtd'"" 
partiM*Sf-I«t'they'afcyttly'prtriide^form(*dfrdrt'aif<|Uia^^ii(8y "' 
standiijlifts.Srtble'Jrt'witfc*; *im -whith itfrr^Sertth 
semb^g'*»S'i6f fflIyTiii**iit'es. ' ' ■•''"'-' ' "■ 
-.»Mt»v»t-ii*o.1^/6c'T.'lS29i' ■' ' 1'' ' ■' 'fe " 



rii6 U. Vauclici oii the Charagw of ibt: Lake of Geneva. V 
The true swd of tfais [dant, at the nitnuciit of its develope- 
nieiit, occopicH almost tEit- entire capacity of tlic aac that cott- 
tains it, ihrmigli whieli it pushes forth it.i lirel filBment. Wlwu: 
this filament has reached a cenaiii size, it begius to form ttslirsl 
verticil, which comes forth a Httle below the summit, exhibiling 
at first only one ray, Afterwards two, and then tliree or moiv- 
In proporUon as tho filament elongates, we observe sivellingit 
tofiinn below the lirst verticil, which give birth t<j simide ra- 
dicles. These ntdielcs prolong themselves, and servo tu fix and 
perhaps uourish the plant. The seed remoius long attached to 
the stem, so tliat the orgints of the future fructification may bff 
seen distin<:lly before the seed has finally separated. These se- 
veral points ill the fructification, and germination of this pl£it, 
H. Vaucher has illuslrated by suitable descriptive drawit^,, 
This plant possesses some interest in a geolo^tal view, -i 
Leman is said by our author, to have proved, in '• i| 

' in the Journal des Mines, ISIS, p. 341, that the small \ 
' designated under the uauie Gyroffwtite, and fituud in frcsh-Wkt 
ler Ibrmalions, is n petrifaction of liiH'ercnt spet^icsof tbiBU<)uaiio 
plant. In truth, as he observes,, llie regemblanee Iietween tbo 
l^rogonite and the fruit of the charagne, is perfect. In f'arthfr 
proof of this opinion, Mr Vaucher remarks, that the exterior 
envelope before described, which at first is mucaJ urinous. br> 
comes afterwards as hard as porcelain, so as to resist strun^y 
any attein^it to break it: and, in examining tile bottoms irf 
ditches, he has found great quantities of the seeds of these plants 
of great whiteness, and in ijerfec.l pi-eservation, Such of iliea' 
seeds as arc too deeply buried to gerniioate, preserve tJiemselves 
for a long time in this slate ; but at length they beeonie petMV 
tratcd by eartliy matter, and formed into petrifactions. It 
would be interesting to ascertain if tlic substance of the gyrogi*. 
Bites be very different from that of the seeds of theae plants. 
Our gyrogonites, adds M. Vaucher, are larger than tlie seeds of 
the common plant : but we also find gyrogonites mudi smaller; 
and there exist, moreover, sonic species of this genus, amot^ 
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lake, Chara tomcntom, whose seeds are iucom- 
n those which form ilie subject of this 




MM. Prevost and Dumas oii Sjjertnatic Anlnkilcittes. S4T 

The next naeiiioir,' on* the ^porraatic AhimalcideB of dtferent 
a nim al s , by MM. PrevoBt and Dumas^ €onfirui«.xJ)e very sm- 

gular facts A8isayered,li(i{trly a century and a bal£ agd^ hj^ Leu« 
wjpnhoeckaodiOtliersy.atld nli^e recently investigated >'<bySpal' 
loozani. . Tb^ design pf th0* tOithorB . is, to give a companadye 
description of these ^imalcules; and, more especially, to prove 
that they are the. result of a real secretion. The rabbit, guinea- 
pig, hedgdiqg, cat, dog, horsey ram, goat, and mouse, were the 
ammals selec)^ from the mammalia. They were first killed by 
dividing the carot^ artery j -and an examination was thenimme- 
fUafcely made of the fluid contmned in the testicles, and in other 
oralis which communicate with the urethra, as the vesiculee 
wwpipiilAa^ the prostate, and Cowper^s glands. The three last 
organs do no( exist tin all animals, but the testicle is always pre- 
seat^ and seems to be the only organ essential to the formatioii 
of the semioal secretion. On examining these several organs, the 
authors found the fluid of the testicle, and of its epididymis and 
vaa deferens, to contain numerous animalcules, the various forms 
aodjuses of which, in difierent animals, they have described and 
deliiiefited:.in their menunr. Though animalcules were some- 
timea found in the vesiculse seminales, it seemed entirely acciden- 
ttii and they regard the testicle as the only secreting organ in 
which these minute beings are formed. The prostate, :axid the 
l^ands of Cowper, in particular, never contained animalcules. 
Whatsoever be the nature of these beings, their identity, in each 
qiecies of animal, their appearance at the developement, and 
through the active condition of the genital organs, and their 
absence in sterile males, seem to shew that they are the result of 
a true secretory function, and the active agents in all fecunda-^ 
tion. 

In birds, and in animals with cold blood, the genital organs 
consist only of the testicles, and their excretory ducts. In the 
seminal fluid of the common cock, the authors found an im- 
mense number of animalcula;, and in that also of the drake and 
spafrow.' 

Ammg reptiles, the viper, frog, and salamander were ex». 
mined) and innumerable animalculse were found ip the seminal 
flind of each. The seminal fluid of difierent species of snails 
and slugs afforded similar results. 

r2 
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\ The autliors rugrct tliey cannot s|»eak so docijovelj of tlie se- 
I .minal animalcules of fislies. SpaJlaiiKani has Jescribed aiid HA 
L nealed animated globuleB in the milt of fishcB ; aad Haller 
I of animalcules fumislicd with a tail. The observations of the 
[ authors accord best with those of Spallannani, but they are not 
L sufficiently compleli.' as yot, to warrant publication. 
[ The authors, wishing to try the effectB of certain agents on 
I the irrilabiltty of these animoicules exposed them to weak dis- 
charges of common electricityj by means of a Leyden phiat, which 
soon destroyett their vital motion. Others were placed in a cur- 
rent of galvanic electricity, which producetl no alteration in tlieit 
I movements ; but, after a time, the animaJcules, collected around 
k tlie positive pole, were immoveable, while those at llic oppostit 
y pole, were as lively as ever. This the authors found to be dui 
to the action of the acid produced at the positive pole ; and benrt 
fluids weakly alkaline, as pure saliva, are most favourable to tin- 
continuance of vital movement in these animalcules. Other 
agents, as opium and pnissic acid, can be employed only throng 
\ solution in water; and, as pure water itself sometimes aboUafaet 
L all vital movement, no accurate conclusion can lie drawn as to 
L the action ol' those substances on the irritability of these beings. 
^ The authors conclude their interesting memoir with observing, 
L first, That s])ermatic animalcules have nothing in common witli 
iiifusory ones, except in their microscopic size; secondly. That 
they ore produced in the testicles alone, but do not appear in 
i those organs till the age of puberty j and, thirdly, That they ap. 
I pear to be the active pnnciple or agent of the semen. 

The last memoir of this portion of the volume exhibits the ex- 

peiimenls of M. De Saussure, on the " Influence of Green Fruits 

on the Air, before the period of Maturity."^ It was called fortli, 

by an essay of M. Berard, published in the sixteenth volume of 

the Annales de Chimie. In that essay, M. lierard is said to 

have arrived at the remarkable results, " That green fruits. 

I through evcjy period of their growth, do not comport themw4fe», 

Kkc leaves « (!■ • sun ; that they do not then decompose cortouc 

I acid gai ^e oxygen ; but that the only action wlndt 

I , they exi nlitri', in all periods of their vegetation, 

is to tra n into carbonic acid." He iseven kil lo 
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believe, that, in equal times, grceo fruits conBumc more oxygen 
in siinsliinc Uian iu Uie shade. 

lu bis " RechiTchfS Cliiniiqiics siir la Vegelation," M. Dc 
SausBurc formerly maiiitmned, in oppo^tion to Ingenliousz, 
tost green fruits, exposed in air (o the sun, under certain cir- 
ciimstenccB, contributed to improve it; and it is the purpose 
of the present memoir to confirm and extend diat opinion by 
more accurate experiments and details, and thereby to as^mi- 
lote the action of green fruits upon the air to tliat which is 
produced by leaves. It is, however, said, that even Ingenhousz 
found, that if green fruits, as pears, grapes, and cucumbers, 
were immersed in sjtring- water, and then exposed to the agency 
of the solar rays, they often disengaged oxygen gas, like leaves ; 
and ihis is a result which the experiments of M. De Saussure 
abundantly confirm. 

Green peas (pisum sativum), both in the pod, and when 
sliellcd, weie exposed to tlie sun, while immersed in spring- 
water, from 11 o'clock a. m. to 4 o'clock p. m. One hundred 
part* of tile air of the water 

jiBa/b» Um oipcriment, consisled 1 After Ihe aXftiUmaH, 100 pMW 

of Oij'sen, . B.0 MQsisted of Oiygcn, 3a!t 

, Aiote, . 16.5 ! Arole, 61.7S 
CBTbonic Acid, T5.J I 

A portion of the green leaves of peasj placed in the same 
circumstances fur the same time, afforded an air, 



A amilar quantity of the hollow stems of the same plant 
similarly treated, yielded an air, which, in 100 parts. 



These results shew, that the green pods and hollow stems 
of peas, when immersed in water impregnated with carbonic 
acid, and exposed to the sun, act, like leaves, in producing oxy- 
gen gas, but ill an inferior degree. 

When similar pods of peas were exposed in vessels of atmo^ 
pheric air, inverted over mercury for twelve hours during the 
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ight, the air sufiered a »Ught diminution of volame, loet about 

Bib of its oxygen, and acquired h considerable portion of car. 

ititoitcid. 

^ The experiment was next i-aried by placing the seme qu&n- 

^ of peae in nearly an equal volume of atmosf^eric air, and 

iog the vessel mer water. The vase was then exposed to 

\ dirwt action of the solar laya, moderated by b^iig pe^sed 

K a window. As a single day was not sufficient to afibrJ 

^decisive result, the vegetables were withdrawn in the evening 

High th^ water, and replaced, on the following morning, by 

9 recefitly gathered. These operations were repeated for 

nr days on the sojiie air, to guard a^iiinst any change occur- 

g in the fruit, and also against leaving it in the air when the 

shad ^vithdrawn. On the evening of the fonrili day, after 

rty-cight hours exposure of the vessel to the sun, the bulk of 

air was somewhat increased by an addition chioQv cf asygoi 

gas and a little axotc, without any trace of carbonic acid. 

After (he pxperiment. 




^«re the cipmmenl. Ihc uir was com. 


pospd of Oxvger, 


S07.9 


AaMe, 


T8S.1 


Cartxmic Arid, 


tt(» 



Cart)..nic Add, - . 0.0 

TLTic addillon of oxygen is to he ascrilK'd to the carbonic ndtl 

;ng in the fniils, and with thenj, transporttd and dfcon> 

in the vessel. 

Thus then the green friiil of pea.s lonverts the oxygen of llic 

into earlmnie .teid during the night; and, when exposed to 

solar rays during the day, it reconverts this acid into oxvgcn 



M. De Saussure also found, that if these bodies were placed 
alternately in sunshine and in obscurity for two entire days and 
nights, the air in the recifHent then underwent successive chan- 
ges, which nearly counterbalanced each other ; so that, at tlie 
'. of the experiment, it had suffered no other degree of 
ksnge than might be attributed to errors of observation. 

I ftirthcr to evince the decomposition of carbonic acid by 

"green frui' " \l placed a similar quantity of pens in an 

artificial j e, composed of lUmos^beric atr and vox- 

#bai«o>>au| thciii. with tile «aine privanlions, nl 
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changing the fruit, to tlic action ut' the sun for fuuv days. 
gaficous mixture con^sted of, 
Btfim the experimont, ilfttr 

Oxygen Gas, . - SO! 
AiQte, - - 76. 

Corbinilc Acid, - - 80.0 Carbonic Aciil, 



So lliat 59 [larts of carbonic acid had disajipearcd during rfie 
expoiment, and were replaced l>y Bi3 ol" oxygen gas. When 
n similar experiment was made without renewing the fruit, tlie 
(ixygcn gflB was increased in 4'8 honrs from HIO to 239 parts; 
and the carbonic acid reduced, during the same jieriod, irom 50 
to te»s than 8 parts. 

Having obtained these resuhs with peas, M. Dc Saussurc next 
had recourse to a variety of plum (Reine Claude or green-gj^e), 
c»iployed by M. Berard. This fruit was gathered when quite 
green, about five weeks before coming to maturity. When exposed 
to the solar rays in spring water, these plums produced oxygen 
gas, and diminished greatly the proportion of carbonic acid, but 
in a degree leas than the pease, from the smaller extent of their 
surface. The leaves of this plum afforded similar results when 
placed in the same circumstances. In like manner, when con- 
fined in-mr through the night, this fruJt destroyed its oxygen, 
and produced carbonic acid ; and, on the contrary, under expo- 
sure to the solar rays, it augmented the proportion of oxygen 
by decomposing tlie carbonic acid retained in its substance. 
Again, by nltemate exposure in obscurity and sunshine, the to- 
tal changes in the air were inconsiderable; and in an artificial 
atmosphere that contained j'„th its bulk of carbonic acid, the 
whole of that acid, during four days exposure to the sun, en- 
tirely disapjK'ared, and was in great part replaced by oxygen 
gas. 

A month after the preceding experiments, others were made 
vrith the same variety of fruit, when within two or three days of 
its maturity. It had now nearly doubled its size, and being 
in tliis state confined, for twelve hours dirough the night, in a 
rcciincnt of common air, it destroyed a portion of its oxygen, 
but less in quantity than at an earlier period of its growth, In 
sunsliine also, during twelve hours cxposiiie, it reduced, in a 
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all degree, llie quaiiLity of oxygen, anti funned carbonic acid.' 

p artifieial mixture of gases, conluinlng ,'olJi part of uirbc 

: acid, in wliich the experiment was continuMi through tli 

1 night for four days, with the same plants, the carbone 

Q great part disappeared, and the oxygen was in a sou 

e diminished. 

Experiments were next made on the crab apple (Pyrus m 

w), which, tliough it be green externally, lias within a whi 

^our. When exposed to tlie sun in vessels of spring water, i( 

most entirely decomposed the carbonic acid, and producedjl 

responding quantity of oxygen gas. In experiments ? 

s and similar fruits a weak sim is required ; for a very v; 

e excites fermentation, and {^ves rise to different results. ' 

1 of the siune irec disengaged oxygen very rapidly if ft 

fas vivid, and decomposed entirely the carbonic ^d gl 

1 confined In a recipient of air through the night, the ism 

11 other instances, reduced ihequantity of oxygen, and fon 

1 carbonic acid ; and when exposed alternately to night ai 

|aj ibr forty-eight hours, the air lost only a very small |)ort)( 

f oxygen. In artificiai mixtures, which contained about g'^tl 

Kfart of carbonic acid, the proportion of oxygen was augmentei 

fond the quantity of carbonic acid greatly reduced. Except a 

Ily in extent of power, apples, therefore, exert the same actk 

n the air as their leaves. 

Green grapes were next exposed to the sun in spring wate 

I and produced an lur, which, in 100 parts, contained SQ f 

\ oxygen and 71 azote. The leaves of the grape, in the sai| 

I circumstances, produced almost precisely tlic same effect ; oo 

K amilar results were obt^ncd with the green steins of Uie \'an 

1 A buncli of green grapes, confined in air through the night, c| 

[ minished its oxygen and produced carbonic acid. In the m 

V also, after forty-eight hours exposure to a strong light, the oq 

^n of the iur was diminished by sour grapes, and a poctJtHM 

I carbonic acid formed ; and when alternately ex|X)sed by n^ 

I «ad day, for four days, to the successive action of light ond i 

1 ness, the oxy"*" t'" the air was partially destroyed, and a li 

t carbonic ac^ 'If the grapes remained attached to ll 

branch, wlij 'he vessel and exposed to llie ein 

[ Bive action ( iiess for twelve days, the air of || 
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vessel then contained no carbonic acid, but a small excess, equal 
to J a irth of iixygcu gas ; duiing litis time the gi'apcs had tripled 
thdr bulli, and exhaled a considerable quantity of water. Tlic 
leaves al»), which adhere to a plant having its root in the soil, 
aSord a like result. In an artlliciol atmosphere containing j'^th 
of carbonic acid, a detached bunch of grapes, exposed alternate- 
ly to the sun and darkness for four nights and days, deci«nposed 
almost all the acid gos, and augmented the oxygen. During 
the night, this fruit consumed less oxygen as it approached ma- 
turity, and disengaged also less oxygen in sunshine through the 
day. When confined for four days and nights, and placed al- 
ternately in siuishine and shade, it produced little or no change 
in the wr at the period of maturity. To make a comparative 
estimate of the effects produced on the air by sour and ripe 
grapes, two experiments were simultaneously instituted and kept 
up &>v five nights and days. They gav£ the following results : 
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Atmosphere of 
the green and 
ri|ie graiies ie- 
fore enperi- 


III 


Atmosphere of 
ripe grapes o/. 
(«■ eitperi- 


Azote, 
Carbonic acid, 


210 

790 



1000 


199,4 

T9S.6 

0.0 

095.0 


792.1 
T.3 

1002.0 



These results, obtained three times over, indicate that the 
p(ff tton of oxygen removed by the green grapes is not represent- 
ed by a corresponding quantity of carbonic acid ; while the ripe 
grapes, according to M. De Saussurc, appear not to act on the 
oxygen, since it is evident that the small portion of carbonic acid 
lefl in the recipient might have been decompoKMl in this, as it 
was in a former instance. 

That giafiea nearly ripe still retain the power of decomposing 
carbonic acid, M. De Saussure farther satisfied himself by the 
the following experiment. He confined a portion of this fruit 
when nearly ripe, in an artificial atmosphere, which contained 
j'ntli of carbonic acid. The experiment was continued for four 
days and nights, at the end of which time, nearly two-thirds of 
the acid gas had disappeared, and a portion of oxygen gas was 
produced. And from tliis and other expcrinienis, it is inferred. 
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■nnat green fruito rfccompose much less carbonic aciti llian gn-cri 

ItiUves in the sun, but much more ihnn when they approach nia- 

mtrinty. 

I From the foregoing experiments, the author eonchides, gene- 

 nilly, that green fruits act upon the air, both in sunshine and 

 is darkness, exactly like green leaves, but in a smaller degree: 
Bibat, during the night, they cause the oxygen of their atmos- 
B^ere to disappear, and replace it by carbonic acid, which lliey 

 lA part altsorh, but that this power is exerted in a less degree as 
Bthe fruit approaches maturity : that, on the contnu-y, when cs- 
^]pOsed to the sun, they set free, in whole or in part, the oxygen 
Kfif the carbonic acid absorbed through the night, and leave no( 

 Btracc of this acid gas in iheir atmosphere: that green fruits, 
ftdctaclicd fmm the plant, and placed alternalety in sunshine and 
Bin darkness, produce little or no change, rither in the purity or 
K volume of their atmos])here : that in sunshine, fruits also pissess, 
I like leaves, the power of decomposing carbonic acid, when add- 
ed artificially to dieir atmosphere, but that this faculty of de- 
composing carbonic acid diminishes as they approacli maturity. 

Beside these conclusions, which »eem to be fully warranl 
L by the experiments recited above, M. De Saussure seems 
t think, that, in their sour state, green fruits assimilate a poi 
C of the oxygen of the carbonic acid which they decompose ", wli 
1 as they approach maturity, no such assimilation of oxygen takes 
F ^ce. And thus the passage from the add to the saccharine 
r fttate appears to shew, tliat the acidity of the green fruit has re- 
lation to the fi\-ation of atmospheric oxygen, and that this acidity 
disappears when tlie fruit derives only carlxjn from the air. 
The author believes olso, that, during their growth, fruitB (^ 
propriate oxygen and hydrogen, the elements of water, by 
causing that fluid to lose its liquid state. These opinions must 
^ be regarded as resting on more doubtful evidence. 
W'^ In cfflicluding his essay, M. De Saussure suggests some cau- 
" 'titms in conducting the experiment?, the neglect of which may 
have ^ven rise to the erroneous results obtained by M. fierard. 
Thfe volumr " employed in these experiments on fruits 

nhould esa "orty times that of the fruit ; and tile 

L heattvff poi Tiys should be moderated. If thifl 

I precautions aniiy fruits viliato ihe air, even^H 
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sunshine, by forming carbonic acid. In the experiments of M. 
Bererd, the fruits were confined in a space tliat did not exceed 
but dx or eight times their volume, and the vessel was so narrow 
that they must have sufiered from contact with its heated sides. 



AiT. yAl.'-^MeteorolDgical Observation,^ made at Port Antonio^ 
on tfie North Coast of Jamaica, 1819 and 1820. J?y Wil- 
liam Arxold, M. U., Member of the Wernerian Society.* 

.1 DID not at first think of illustrating the annexed tables with 
more observations than were to be seen at one glance -|-, as these 
shew the various peculiarities and phenomena of the north side 
c£ Jamaica ; nor did I intend publishing diem, but having com- 
menced the observations for my own satisfaction, at an early 
period, I was encouraged to carry them on, with the view of as- 
certaining two important facts, — First, Whether the moon had 
any particular influence over the seasons ; and Secondly, Which 
of the seasons were favourable, or unfavourable, to European 
constitutions. 

The prevailing winds^ on the north side of Jamaica, are near- 
ly uniform throughout the year ; that is, one year resembles an- 
other, with regard to seasons, which are always anticipated, and 
the planters regulate their crops accordingly. From what I have 
observed during seven years'* careful observation, I am enabled 
to say, with some degree of certainty, that, from the month of 
January to the month of March, strong northerly winds may 
be expected, which continue to blow hard for three, five, and 
seven days, without ceasing day or night, not unfrequently ac- 
companied by squalls of rain and hail. 

April, May, and June, are generally mild ; and Uie sea-breeze 
from the east, varying a point or two to the northward and 
southward, uniformly sets in about 9 a. m. ; and sometimes a 
iDOoderate re&esbing current until 5 r. m. This is generally suc- 
ceeded by cool, exhilarating breezes from the land, almost all 

• Read before the Wernerian Natural History Society, 15th Dec. 1821. 

•j- The Tables, as drawn up by Dr Arnolti, contained various particulars re- 
specting the weather, which could only liavc been given in an cnpravinp of a very 
inconvenient size— Ei>. 
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e wight ; — thus tempering ihe day and niglit, so as to be e 
durcd by the European witliout iiK-unvcnience or danfri-r, d, I 
v%>es not incautiously expose himself at Dight. 

July, August, and September, are the most sulLrjt mo^t 
fliroughout the year, and arc always calm, botli day and ni^ 
I The breesws that generally favour us during llu> day, *et i 

blc, and are so light, that the inhabitants are glad to ke 
l.fnthin. There is little or no breeze at night; and, as may 
"lecu from the Tables", the tlicrmometcr is higher at lliia than 
my other period during the year, being not iinfrcqucnily knoi 
, when exposed lo the sun, to the incredible height fif 18 
f Fahrenheit. There is very little varia^on during the t 
tfir bours; the mercury seldom lalls in the nighi more tlian 
^ir S°, Lightning and thunder are very frequent aud terrific t 
Ring these montlis, and often do enn^dcrable mischief, if tin 
nompanied by rain. This, however, is seldom ilie case oa I 
side of Jamaica. 
' I look upon this }Tei-iod lo be the most trying to the £uropi 
b osnstitulton. The days oic sultry ; ^md the nightfi are e 
o, — preserving almor^t one imiform and continued npprea 
Jitat for the twenty-four tiours, ~ 

• If any season cnlls forth the energy, the prudence, and 'i 

s care of the individual, it is this; for it is but too n 
tet what might be tlone with impunity in the cooler months 
tienuary, he, would occasion certain death in this period. 
' October, Novemljer, and December, arc the months 
n may be expected, which never fails to cool the air, snd 
f WTtflinly of astonishing benefit. This is designated the ) 
hMason. It sets in about the middle or latter end of Octob 
Land continues until the approach of northerly winds, which i 
ftiSomctimes known to prevail in December, and are by no r 
L, unwelcome. 

These are the months that are also looked upon as the ktir 
lane period. Earthquakes, tempests, and storms, frequently tl 
r^lace. Some awful and desolating visitations have ocean 



I diit'erent parti* 
[ numerable m 
The perio 
K.lipon as ^xce 
VcwnparaliveU 



island, leaving melancholy records of 

nth of November to April I I 

The prevailing winds, and 

V, render the climate nearly s 
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tartutlmiol'ilii' s<tuilior France, ami conse(iueiilly very Uilevablt' 
lo every conslUiititMi. 

In the year 1815, a very remaikable circumstance wasobserveii 
respecting the height of the thcrnwHiieter. On the 18th October 
a dreadful hurrii^ane visited all parts of the island, accompanied 
by two severe shocks of an earthquake. During the continuance 
of tliis alai-ming visitation the mercury scarcely vnrietl a degree. 
At noon, on Wednesday, il was seen at 75") and uot until 
the allemtxin of Friday did it alter, when il rose lo 76^, wlilUt 
it may literally be said to have blown from every j>oint in llie 
ctHnpass, with increasing torrents of rain. 

TABLE sftewhtff Ike Stale of the Thcrmomett-r at I'urt Jnivnw, 
takm tiekc a^loi/, at Sutir-rhe and Ntxm,Jbr Ike year 1819. 




I 


I 


C8 Dr Arnoldii Miicm-oiiigkal Olmei-.^ulnms at I'ort Antonh. 


1 TABLE shewing the State ofihe n,enit,»ncier at Purl Antontli^ 




taken twice a-day, at Suii-risc and Nui>n,fi>r the year 1820. I^| 
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Obncrvatioiii on tl prcnding Tablts hif Dr Bhfwstek 


1 


If wo assume that the icnipcrature at Sun-riac and Noon g^ve^H 


an uppruxiuiuLe value uf llic incaii teinperaLuro ol' the day, W^^^l 


shall have the Mean Tempernture of the different months, ^^| 


1 'i,r«rt AntcHiio, oslullows: — j^H 


1 i MeanTani)e.mlu»:.fifo'd/i.ifo>-lH\<l. ^M 


J January, TT.Z July, HO.fl ^H 


Fcbrukrj, ?+.? August. T9.B '^H 


Mate!., 74.4 Septcmhor. - - 80.8 ^M 


1 April, ^3 OcWbCT, - - 79.e ^H 




^^^C June. 




December, T&O ,^H 








^^^^^^^^^^^^^^^^^Uijeofftey^^ei9^^^T^^^^^B 
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■I Lakes ufffufi^/^, 
hurjT and of Oerfcnlnirg; Init it is more par licillarly liet ween 
Di.-brctztil and Nagy-i ai'ati llinl it lias long bt'en obtained, in 
lakes which dry up in summer, !Uid where it also efflorcwea at. 
[ that season on the surface of the ground. These saline cS 

, which in the middle of sommer resemble heads'w 
[ snow, have given rise to ihc name of While Lakes (Fejer 8 
[ which is applied to those marshes. They are renewed alB 
I end of three or four days after being removed ; so lllat', ^ili 
T the whole summer season, considerable quantities arc co](«: 
Ik which are afterwards cnnicd to Debretzin, as welt for the 
f nufacture oi' soap as Idr esportaiion, It appears dial the qiij 
I tity collected annually amounts to upwards of 10,000 ijur-'- 
f and an infinitely greater (jiiantity might be obtaincil, as 
I ate very many rich lakes which ate neglected on account of'p 
moteness of their situation. ' ' -* 

nUar Lakes k-nomi in other Farts of the Gfcir.— Tlf^^ti^ 

e of natron in the midst of plains, in the watefs itf '1tS3' 

\ marshes which cover them, is one of the most iriidresitt'g 

I ikcts in geology. It is not in Hungary only that this pHai^ 

\ menon presents itself; we find it every where in the midst orflM?" 

t deserts which occur in so many places on the surfae/ p(" 

lur globe. All that we know of this mincnd prodiictioli tH 

pt, in Arabia, in Persia, in India, in Tlilbet, in Cbind^ u 

!ria, in the plains of the Caspian and Black se^,| in 'i 

Hinor, and at Mexico, evinces that every where it occiii-s'St 



1 ami cli 




t^e some relations, and in the same circumstances ; ( 
■b it found in the midst of sands mixed with n 
I is accompanied with many other salts, of which the most o 
E Btant is common salt. Those natron lakes of Hungary' wliicl 

ire the nearest to us, and those which may be visited with niwi 

I feality, were well adapted to excite my curiosity ; but it is very 

difficult to collect, in the midst of those plains, which Jo n(#^ 

[^present o single ravine, a sufficient number of facts to lead to, 

I Jfce solution of all the questions which might be jtroposed. 1* 

Iiave returned to Debrelzin with as little cerUunty on this subl 

ject as when I left it, even after perusing the indications pr^- 

aentcd by various publications regarding it ; the a>n[iiiuat'fa4i£ 

P which had previously taken place, had so broken up lb{ 
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Mr Beudaiit on iltc Natron Lakes of Hungary. ^Si 
ground, thai it was with much difficulty I could proceed to ve- 
rify the princijiol circumstances which have been described. 

Skuatimi and description ^ these Lakes. — It is between Da- 
bretzin and Nagy-varad, and ef^pecially on tlie heaths in the 
nogbbourhixid of Kis Mmia, that the lakes from which the na- 
tron is obtained may be best seen. The whole ground about 
thorn is covered with ai^Ucomia^ sahda, and many other mari- 
time plants, which are also collected for the purpose of extract- 
ing the salt by burning. The soil in which these plants grow is 
a micaceous quartzy sand, of a whitish or greyish colour, im« 
pr^Tiat^ with saline matters. At the mar^n of the lakes 
there is found a clayey substance, of a grey colour, becoming 
black when moistenedj which is always more or less mixed with 
grayel. It appears that it is this matter which forms the soil 
of the parts where the waters are more particularly collected. 
It effervesces with acids, even after the carbonate of soda has 
been removed by lixiviation, which is caused by the presence of 
a little carbonate of lime, the quantity of which was six parts in 
the hundred in the specimens which I collected. These lakes 
<x fnarshes, which in general are very shallow, dry up almost 
entirely in summer ; but when I visited them, they were filled 
with water, in consequence of the rains which had taken place 
oo the preceding days. These waters were turbid, of a greyish 
colour, and presented a slight tinge of red, when, on settling for 
Boqic Ume, they had deposited their mud. 

Th^ are the only observations which I have been able to 
m^ke, although I walked along the margins of these lakes dti- 
ring a whole day ; but the surface is every where continuous, 
and not a single ravine occurs to enable one to study with more 
predion the composition of the soil. It will be necessary, in 
wder to understand the phenomena presented by this sod, to 
dig some pits, or to take advantage of those which have occa- 
Qonally been made for wells in the neighbourhood. Ruckert, 
who was for a long time employed in extracting the natron, 
and who had opportunities of more particularly examining the 
'Boil, asserts that the sand sometimes includes pisiform iron- 
ore, that it is never mora than four or five feel deep, and 
that it rests on a bed of blue clay. He infonns us, al- 
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I, that the greater number of the lakes are dried up at nidi 
[ flummer, and that the natron wliich effloresces at the sur&ce 
! then, collected. The efflorescence is renewed at the end of 
[ ^ree or four days, and it may tfien be collected anew ; so thai 
[  great quantity may be collected in the course of a summer. 
[ But there are deeper parts where the water never dries up, but 
[ contains a great quantity of carbonate of soda (50 or 60 in the 
L 100, according to Ruckert), wbicli crystallises during the aM 
nights of autumo. This saturated water is conducted to ifat 
[ tnaou factories, and reserved for the labour of winter. 

Ea-amijuUion of the Natron collected. — Not having an oppCff- 
I tunity of seeing the efflorescences on the ground where they are 
1 formetj, I examined tlie natron which bad been previously col- 
lected. It was mixed with a pretty conaderahle quantity of 
' grey argillaceous matter, and contdned much muriate of sods, 
B well as a certain quantity of sulphate. I had afterwards an 
bpportunity of seeing it with llie peasants in the Grande Cifr 
. manie, where it was also gathered in the marshes which border 
the Theiss, and it conUuned the same salts also, although in less 
I quantity. I made the same observation on the natron gathered 
in the plains of the Lake of Neusiedel. It therefore ^pesn 
evident, tliat the carbonate of soda is never pure, and that in 
Hungary, as in all the other places where it is found, it ia ■!■ 
_ ways mixed with muriate of soda, in greater or less quantity. 
Origini^the Natron. — Such are the facts which I have been 
able to collect in the midst of those desert plains, where the geo 
logist, being able to examine only the uppennost pellicle of die 
globe, finds himself suddenly arrested in the progress of in- 
cjuiries which might prove of the greatest interest. The prim&- 
Ty object which presented itself here, was to determine the ori- 
gin of this immense quantity of natron which is daily effloresring 
at the surface of the earth, and which is found every where in 
the waters which cover the plains of Hungary. But the data 
which we possess cannot permit us to say any thing with cer- 
t^nty on this subject, and we are limited to more or less pnv 
bable conjecturc=. which, however, deserve a certain degree of 
attention, ■^'•■" are deduced from facts, and rest upoo. 

no hypoth was of opinion that the sub-cai 

of soda od >rmed in the sand or clay, 
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tain deptfa, along with the difierent salts witli which it is mixed, 
flnd-tbst the waters, by filtering through the mass of earth, in 
order to regain their level, laitl hold of those substances, which 
the^ Carried to the surface of the soil. This opinion is, in fact, 
that whicli would naturally present itself to the first observera, 
because it is the most simple ; but it cannot be supported by 
any positive observation, because no pits have been dug which 
might confirm it, in the different places where the natron ap- 
pears at the surface of die soiJ. But farther, there is no analo- 
gy to give it coinitenance ; for nowhere, in the deposits of rock- 
salt, whether of the more ancient or more modem kind, is carbo- 
nate of soda found ; and, lastly, the waters of our seas which depo- 
sit their salt upon the shores, are equally destitute of any traces 
of it. Now, we find, however, diat in this latter case, natron 
also is formed, although in small quantity, efflorescing at the 
surface of the soil ; and here its origin cannot be attiibuted to 
any thing else than the decomposition of the muriate of soda. 
We know in fact that this decomposition may take place 
through the agency of several means which differ from each 
Other only in die quickness or facility with which they operate. 
Advantage has been taken of this in the manufacture of artiG- 
dol sub-carbonate of soda, in which several methods, more or 
less advantageous, have been successfully employed. 

It is, therefore, also in the natural decomposition of muriate 
itf Boda, that we are led to seek the origin of the natron which 
OCCtm in such abimdance in the vast plains of our Continents. 
It ifl thus that M.Borthollet has explained in a manner extreme- 
ly'^obable, the formation of this salt in the valley of the natron 
lakes in Egypt. This learned chemist has shown, that it is 
owing to the reciprocal action of the muriate of soda and carbo- 
aaie of lime, assisted by the efflorescence, which determines the 
Rtccesaive separation of the carbonate of soda ; and which, by 
this means, allows the decompositon to go on ad infimkim. The 
inspection of tlie places gives every probability to tliia explana^ 
tion? for the lakes contain a great quantity of muriate of soda, 
and they occur in the midst of a calcareous formation, the 
rocks of which project here and there through tlie sand which 
cover them;- masses or beds of gypsum also occur, which 
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probably accompany the deposits of ruck-salt which xhe, voten 
p-averee before arriviag at tlie lakes. This explanation a|)pm 
louie also to agree perfectly with tlie nature of the lake" •■f Tl""- 
gary ; for it is to be remarked, that the richest of lh<- 1 
|he eastern pan of the great pliun, at a short distance f ii : i 
(^f the calcareous mountains, which fomi the advano-d jm.pm.mii 
j|]e great mountains of Transylvania; and in the middle, or til 
the back part of which, there are found considerable masses uf 
salt. Farther to the west, the plain is filled with depoaU 
of ooarse marine limestone, dmilar to those of ibe neigft- 
bourhood of Faris, which are seen in many parts about Pe^ 
4i;id. which, probably, extend deep beneath the sand, wliich c«rwi 
tl|em from observatbn. The carbonate of Ijme appears to& 
brides, very abundant through the whole plain, ance it is^r 
depofflted at the bottom of the marshes, where it forms ,bmtt 
greater or less solidity. Lastly, In the plains of Sthulweiasai^ 
J^QTgh and Oldenburg, where natron equally occurs, there stfll 
;(0(ists considerable moiuitains of compact limestone, or dopam 
pf coarse marine limestone with shells. in 

Thus, in order to explain the daily formation of oatixm, itS 
only necessary to admit, as every thing indicates, thajt a {Rap 
g^Liantity of muriate of soda exists in all the plains of HbnMiy. 
But it is, perhaps, pos^ble to go farther, and to trace iMae'» 
liferous deposits to those which exist in so great ajbun^ancen 
Transylvania and on the frontiers of Marmaros. It is ev&K 
in the first place, that the salt deports of .S'^^^ and of ^AonoxHT, 
axe prolonged into the valley of Theiss; that they are those whicb 
^ccur at 7'alulmr/alva, at Satidorfalva, and which produce tlj? 
salt springs of UMzt, Tiifr, &c These same deposits (x-cur, iii 
jjie valley of Szamos, as well in the mountains which form llie 
right side, as in those which are seen on the left, and which 
Stretch to tlie plains of Hungary. Af\er tills, it becomes alnunt 
impossible not to assent to tlie idea, that the marshes of the 
pDunty of Szathmar, which are found in the same line, and ^t s 
lA^fXtl distance from the last works, should also have the propertT 
<^ iumishii *- - ' -nuriate and carbonate of soda to the sape »; 
^&rou8 di would form in this place the soil of, th» 

F^n, whi "le necessarily covered with Eaudy dp 

pOHis. 1 ily, HppJies to the columns pf Szi^M¥ 
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Minar, which are contiguous « ith the former : and it ia im- 

p that the argillaceous matters which occur at the margin 

tkes near DebrelziHi cquld lie any thing else than salife^ 
I may remarli with regard to this, that tlie greateip 
pun^ber of saliferous clays which T have had an opportunity of 
peeing, contain, like the argillaceous masses of the margine of the 
|iatrc»i lakes, a certain quantity of carbonate of lime, and that 
t^ey are more or less sandy. These mixlures natulrally ns^st 
t]^ decoiDposition of the muriate of soda, the one, by directly 
fut^shing the substance wliieh might produce it, and the other, 
by ren^eriflg the mass more porous, and thus facilitating the 
efflorescence of tlie natron, Tf decomposition does not take place 
in mines, it is, without doubt, because the heat is not sufficient- 
iy great, nor the moisture copious enough ; and especially be: 
cause the air cannot have a sufficient drculation. It is pnibable, 
mat on exjxjsing to the day the refuse of salt mines, tliey would 
a^a fofm carlwnate of soda. However this may be, it is not the 
less itmarkable, that on following these pSains, where the muri- 
ale.of soda is constantly foimd in the waters, we arrive, without 
ffiscontinuity, at masses of salt, which arc the object of consider- 
aDlevo^lis. 

^ Sulphate of Soda. — Admitting in this manner the pro]o^g^^ 
tiDn of tbe saliferous depoats in tlie plain, the formation of std- 
^afe ot soda may be cajiily explained ; for it is known that the 
i^feroys clays always contain nests of gypsum or sulphate df 
lirij"^ of greater or less size. Now, it appears that the muriate of 
soda' must be decomposed by the sulphate of lime, in the same 
inantier as bv the carbonate; the result must be sulphate of 
soda, which effloresces also at the surface of the ground. We 
ItnioW) .from the experiments of Gren, that this decomposition 
IS jWticularly active in winter, so that it must take place parti- 
iSi^ty in the waters {eaux meres) which remain nt the bottom 
^FsOine lakes. It is probable that it was to a decomposi- 
Boil of this kind that the sulphate of soda was owing, whirfi 
fwitied at Dieuze, in the schlot and residue of the coppers, 
throWti out in heaps of considerable size ; at the foot of which, 
itf. ^'illei de I-aumnnt observed, in the winter of 1790, a spring 
(^'waiiBr impregnatetl with sulphate of soita. But besides the 
siiti^tc of lime, it is possible that there, exists in the watera 
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I • considerable quantity of sulf^ate of magnraua, tbe decon. 
L foaition of which by the muriate, equally at a low temperature 
I is still more easy. Gren discovered that Uie great quantity 
I M*Euipli3te of soda, which formed in the salt basins of SaxooT, 
I ikiring the v?inler of 1794, was chiefly owing to sulphate of 
niiegnena. It is lo be remarked, that there also in fact cxisu 
Hwiich sulphate of magnesia in the plains of Hungary, (o which 
Bottle attention is paid. 

Wf Saltpetre. — There exists, in the plains of Hungary, another 
Kbit, whose origin is perhaps of more difficult explanation: ibis 
PW saltpetre, which occiu's, as it would appear, in ^-ery greft 
P^fliantitiet! ; it effloresces also at the surface of the ground in the 

 bounties of Szathmar, Szalwlez, and Bihar, as well as in the 
tJSains of Stulhweissenburg and Oldenburg : a sufficient quanbly 
Bhight be collected to supply all Hungary and Austria. 

B* In 1802, nearly 7000 quintals were extracted for govemmHil, 
WUtbough workhouses were not erected for collecting all thai 
Piiught be got. 

 ^' Buckert thought that this salt must be a mineral producdiHi, 

 JUbid he was led to believe that there existed a bed of more than 
r^xty leagues in length by twenty-five or thirty in breadth. Tht 
Principal facts on which he founded this opimon were, that all 
Jjme ffclls which have been dug in the eastern part of the great 
HpSain, afford only nitrous waters, and that the Balti>etre whicb 
■Effloresces at the surface of the ground, occurs in places whffe 

 « does not appear that animal substances could have contribntdl 
f ^ its formation. I must still dissent from him with regaKl'tO 
l\his; for I observe, on the contrary, that there are in dis 
Kiiountry immense herds of oxen, of buffaloes and horses, which 
■iBust contribute in a great degree to the production of this salt. 

 it appears to mc still, and even after what Ruckert says, that 
f tte waters of the subterranean springs contain but a very BtiwH 
I l^antlty of this salt; and it would not lie surpriang wereft 
r feund to be the result of the infiltration of the surface-watt^' 
I As to the rest, the existence of saltpetre in the midst of lieBflH 

 k^d in a of other circumstances, is a phenom6^^| 

 Which stil Hgation. We know that this salt t(M^| 
r ibi abunde where animal and vegetable nittt^H 
P Wi a stale i are fo\md united ; bat it is- nttt'^H 
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tain that what is naturally formetl is always in the soihg case. 
It b especially very difficult to adapt this explanation to the 
fbrmaUon of nitrate of potash in certain caverns of calcareous 
mountains, as, for example, in the nitre-mine of Mojfctta in Vo. 
lanil, and in others which occur in many parts of the same 
country. 

On the PitcJtstone rf Saxony. 

VaMey of Tribiscli.-~l come now to the Valley of TribUch, 
which opens into that of the Elbe, at Meissen, and which is de- 
serving of particular attention, on account of the great masses of 
jutchstone which it presents to the observer. On entering the 
valley by Meissen, the first rock that occurs is syenite pas^g 
into granite, hke that of Dohna ; but at the distance of three 
quarters of an hour's walk, a particular kind of porphyry begins 
to appear, of a brown and sombre hue, which includes a great 
number of small crvstals of lamellar felspar, sometimes even a 
little cracked, and resembling glassy felspar ; brown mica with 
much lustre, also occurs in small hexagonal lamellae. These 
rocks attract the magnet, and have a certain analogy with some 
varieties of porphyiitic trachyte; in some parts, they have a 
tendency to divide into thin foha ; in others, the mass is less 
divisible, and assumes an earthy character. These porphyries 
constitute a great part of tlie mountains which border this val- 
ley, and continue a great way on ascending toward Freyberg, 
until at last we arrive at arenaceous deposits of argillaceous mat- 
ters, having more or less of a porphyritic structure, (Thon- 
Haa, porphyrarliger Thonstcin). 

But, in following this valley, wo find ou its left a small trans- 
verse valley, where the pitchstones more particularly occur. 
They form a pretty large mass of rocks, raised upon a cona- 
derable elevation, and which, from its position, appears to rest 
upon the porphyries just mentioned. In the bottom of the val- 
ley, near the baths which have been erected there, we find an 
ar^llaceous rock, with a white or reddish basis, which pre- 
sents spots of a deeper red colour aud irregular figure, and in 
which crystals of felspar and quartz are observed here and 
there. These are claystones, (Thonstcin), more or less di^ 
tiQctly porphyritic (Mimporphr, Brong.), perfectly similar to 
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dvMc which occur beyond Freyberg, in xil the iiflk mmad 

'Sremnitz, and which belong to tbe red Bandstnin larmKim 

tfonnatioti des grcs rouges). Above the baths, w« begm ak4W 

%^ pit^stoneSt which i^resent an infinite numtwr •of-'Vaib. 

ties. We observe all the tranations from nidn par ft aliy 

'T^brcons, aiid with a rednous tustic, to ro^s mtirH^MkihT 

^pterrcusef;}, the greater number felspar, ihe oihers alideiXH, 

npre'sentmg every tint of colour, bmwnish-reil, reddiEb^^pbile, 

•"fecnish, 8fc. AH of them, and especially the vitreous vdrittw, 

, **«jClu{Ic crystals of lamellar felspar, more or lew numnmu, 

wiiich are even occasionally a little flplit, and resemble gtMBT 

' K^spSr! We find also, btrt very rarely, hexagonal lan^ieict 

I "nofown mica, having a great degree of lustre. In g«nerli}, Unse 

' locfcs have the greatest analogy with certain \aTicties df o tM M ftui 

fiwrlite), which we have observed in the Valter of OJu^ntlte. 

-The biily difference that I could observe, is, that here'tktr8'*as 

not the least indication of jxirous subslanees or pomice, notrve 

r I the nodules or globules radiated frrnn the centre to the cmntni- 

I lerence, which are so common in theobsidion, to be ^e«nc(iber 

. in llie vitreous masses, or in the varieties which becjm^ esihr- 

Bui, if the Valley of Trihisch ia extremely intei^ting » a 

place for studying all the varieties of which pitcbsttfne is giBWqv 

utilej It is not equally so with regard to the relative position of 

ihis rock. It is impossible, wiili reference to this, to dnennini: 

any thing with precision. It might in general be" sei]|)po^, 

, from the mutual position of the masses, and the mihe^aM^ca) 

I relations which their different varieties present, tliat tbif' rfav- 

stone porphyries, and the pitchstoncs, belong to the Satttcftinna- 

tion, and that they both rest ujxin the dark-brown porpIiVries 

which constitute the principal mass of the coimtry. PoMunatf- 

ly, ihe relations are more distinct in other places, which art nat 

80 far removed from this as to give rise to the supJx»iiion that 

, the roclvS belong to a different formation. The most remarkable 

v^ locality is" near Mohom and Hertogswald. There ' piiehsione! 

occim which . do not present a great number of varieiV*j but 

'viiicn ev! Amiir to an tireiiacebus deposit, the bttjisof 

wiicfi^s" >'(argitolitc), oPla reddish c6lo6r; anJ 

fi'e'fraghient's ai'e 'of giit^Ss,' 'liii^ti^late, 

"conimhnly nii^iihir, slftJil);' hhd' tnonj 
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■or Wss numerous. What is very remarkable tsj that these frag-* 
mints occur not only in the argillaceous mass, but al»o in the 
(ntchstone itself ; thus proving, by a iniiieralogical character that 
the twA rocks, however difierent in external appearance, belong 
to-llie same forraalJou. 

-I liGenaiderable masses of claystone also occur to ihe south-west 
of Frejberg, about the small town of Chemnitz. Here the vi- 
treous retinite, in so far as I know, is not found ; but, in the 
midst of the porphyriric ciaystone, we observe porphyritic rocks^ 
having a basia of compact felspar, with a somewhat retanou^s 
lustre, of a brown or reddish colour, sometimes mixed with a 
little green, which include very small crystals of lamellar felspar, 
aad which have a very striking resemblance to certain earthy va- 
, iieti«eof the porphyritic pitchstouea of Tribisch. The same por- 
i^tj'ries still occur at Planitz, near Zwickau, which is not far di»- 
: lant from Chemnitz, and in tlie midst of the same formation {ter- 
ram), whid), in this part, occupies a considerable extent. This 
ipwpiiyry forms kidneys in the middle even of the pitchstonet 
irhich has been found here, eiilier in the sandstone of the coal 
fbnnation {gres houillor), or between it and the red sandstone 

' lyipg immediately above it, and wluch is itself coiered, in thic 

' part, by amygdaloids. 

' . ,1. The result of these data is, that the pitchstone is found in im- 

.'iMC^dte umnection with the claystone deposits; but these de- 

l/rffo^ are themselves a part of the red sandstone formation 
r{itotJi lit^nde), which in this country covers a considerable ex- 
lent, and they would appear to occur sometimes above and 

I aoBietimes beneath the quartzose arenaceous deposits, of which 
it is formed. Thus the pitchstones of Saxony belong to the red 
sandstone formation, aJid would appear to occupy the place of 
the poi^ihyries with a basis of compact felspar, which occur in 
uiAoy localities, and which even appear in on evident manner 
at Chemnitz, where they are solitary, and at I'lanitz, where ihey 

. fonn kidneys even in the midst of the pitdiatones. But it is 
loiown farther, that it is universally in the red sandstone that the 
pitchstone occurs. It is in this position that these rocks appear 
in Scotland, according to the descriptions ^vcn by ProfesEor Jame^ 
son, Dr MacCulloch, and Dr Boue ; it is still in the same manner 
ihat they occur at Grantoln, on theLago Maggiore, where I visit. 
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[ ad them in 1817. There they assuredly form a port of a 
; d&pout which fills the small valley in which Grant 
, and which lies to the west upon truiutton ltni< 
aad rocks of mica-skte, stretching toward the east over a 
[ derable extent. These sandstones have all tlic characters of the 
i fad aandstone, and it is reianrkable that tliey present indlcatkaw 
1 1£ cool, which would seem to give additional strength la this 
I f|anion. The following ore the varieties which I fotind 
F ^ruitola, in the deposit alluded to : — 

'. 1. Quartzose arenaceous deposits, including rolled pebblefrj 
Moica-elate and quartz, and abundance of scales of mica. 
it immediately upon the gneiss. 
I ^ 2, Above these sandstone deposits, there occur fine 
eor less argillaceous, m the midst of which there exist 
tcma^ng beds of more or less compact red matters, which have 
all the characters of ciajstone, and which pass insensibly into 
Ibe sandstones, which have all the characters of varieties of red 
ne. These last sandstones appear to form consideraUe 
; they occur on botli ades of the valley. On the ri^t) 
above Grantola, they occur associated with conglomt 
having very numerous and very large pebbles, which 
IKifectly »milar to those of the red sandstone formation. 
^•S. The species of claystone which I have just 
tenninate by forming of themselves hills of considerable 
iriiere they assume still more distinctly the characters of thoae 
■bich we have mentioned at Freyberg. They present Id hum 
grants a porphyritic structure ; in otliers, they exhibit vbia 
j|lots, which are formed of a very soft substance, like lithoeiaigflt 
Sbia substance becomes more or less abundant ; but it hfq>peDi 
I Ikat it is destroyed at the surface, being washed away by tba 

jRaters, and leaving irregular cavities, which give a 
I aspect to the rock ; and, in fact, it appears that these 
^ve occasionally been considered as true scoriee. 
iw 4. Through successive passages, we come from the porph] 
tide claystone to a true porphyry of a brown colour, which 
ibe greatest ar ' 'th those which occur in the similar beds 

fd' Chemnitic : 'he basis of these porphyries becomfli 

gradually mo fracture more conchoidal, and 

lustre rcsinou ij by degrees, to the vitreous 
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or pitehstone, analogous to those of Tribisch, and of many other 
fUioea. 

But, after having spoken of the general position of pitchstm^ 
it may not be useless to say a few words od tlic ori^a which 
may be attributed to it, following the probabilities which result 
&OR1 our actual recognitions. Some miueralogiBts consider these 
rocks as of igneous, others as of aqueous origin. This ia al- 
ways the great question which divides the Scliools, aud'on whitji 
it is impossible to agree at all times, when the facts whicli might 
lead to the one or the other opinion are not rigorously contrast- 
ed, We shall endeavour, in this place, to exhibit a short ac- 
count of both, that we may be enabled to judge of their refipeo- 
trre validity. 

In adopting the opinion of an Igneous ori^n, the jirincopal 
ai^iument is founded upon tlie resemblance which eusta between 
the pitchstones and certain varieties of claystone with which t)i^ 
are associated, and products evidently or very probably of igneous 
origin. It is thus that a very remarkable analogy exists between 
the vitreous pitchstones and cert^n varieties of the ob^dian of 
active volcanoes, and a perfect resemblance between these rocJu 
And cert^n varieties of pcrlite (perlite retinite), of trachyUc ibr- 
Riation, which are in all probability of igneous origin. In tbe 
tatne way, on comparing certain earthy pitchstones, botli ample 
md porphyriliC) as well as the porphyritic claystones, witli ce»- 
tmn varieties of earthy perlite (perlite lithoide), of trachylic 
'pbrphvry, and of porphyre molaire, we find that there is a mi- 
neralogical identity. Now, aa the perlites, trachylic porphyries 
and porphyres molaires, are very probably of igneous ori^n, 
the same probability holds equally with rcgai-d to the rocks 
which resemble them. Such, I believe, are the sole data that 
can be given with regard to the igneous origin of the maases of 
jAtch stone. 

The Neptunian origin is founded upon several data, which 
ite proceed in like manner to stat£. It i* necessary to admit 
the analogies which wc have mentioned as existing between the 
pitchstones and the rocks of igneous origin, because they are 
real, and liecausc to reject them would be to refuse assent to evi- 
dence; but, it cannot also be admitted, that these are the only 
analogies which lead to this opinion, and thnt nil the real are sf 
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B contrary nature. Thus, it u a fact, tJiat nowhere do ^e I 
in ilie masses of pitcbstones, cither iwrous substances or slaJ 
^bich exijt everj- where in the currents of obsidian poured a 
By modem volcanoes, and in the masees of perljtc which belCK 
to tfjc Irachytic formation, Again, ivhile the earlhy varietieaj 

titch.^ne, as wel) as the felspar porphyries with whieli llipj occu 
avfl a pretty marked analogy nitii the earthy perlile, trachi4 
Borphyriea, and porphyres mnlaires, it must be remarked, ^ 
an Bqually perfect identity is not found wlien we examine bLu 
jurnetime, on ail ^dcs, the series of varicticB through wbiclijj 
uiese rocks pass. In fact, we do not see in the pitchstone'a 
ini^eDse quantity of sniali vitreous globules, radiated from.U 
centre to the circumference, which is e\'ery where found m U 
jp^lites, trachytic porphyries, and porphyres mol^res, oncTa 
irliich die quantity is so great, that it might in many cases' P 
Rud that they are rather globular rocks than vitreous and pa 
jphyritic ones. Nor do wo find these varieties of pitehstoQ^s sui 
oes^vely modified till they assume a cellular structure, sraf 
hollow cellules, as we find in the rocks with which thic^ a| 
compared. 

Thus the comparison of the product, which holds good when 

sbttte' isolated specimens are taken, wtil not do so when Alt^tbe 

■■♦irieties an? collected for more scrupulous examination. ' yik 

and, then, that the varieties, which are of the grealefit it^pbif' 

kiict! m leading to the opinion of an ttqueous origin, are predM0)y 

JflttMC which are wanting. It appears to me, tlieretbre, thfttj'^ 

flhsgUng the preceding statements, in order to discovei" tUii^ 

(SwriparatiTe validity, we shall find a little more weight 4n' th^ 

I itriiich have been brought forward in favour of the nepttttibfi 

■Hgin, since they are founded precisely upon the abient^ i)f 

I ^frodttcts, wliich would give the greatest probability t6 the hyi 

^[fathesis of an igneous origin. But I shall not even admit t^ 

1 Arbfaability, and I shall consder tiie data which m^ht be pre- 

I WSed in fkvour of either opinion, as mutually compensated, -^ 

I ttkt, on lunitiDg ourselves to them alone, the geolog^ relatioift 

I «f the rocks in < -nust rem^ undecided. 'I' 

' But, after h "d the preceding statements, there 

tuain other d ot liable to be counterbalufe^ 

ThfSe are in (i uninn origin ; ihey are Ibtt'n^ 
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upon relations enUreiy geolt^icol, upon the circumstance that 
tfte pitchstones evidently form a part of the red sandstone formsi- 
{ffin, and are also found in connection with arenaceous deposits. 
These are conglomerates, having an argillaceous l>asi5, ancl 
Tvtiose rotted pebbles are of gneiss ; fine-grained quartzose aand- 
Ston'es, carbonaceous sandstones, and schistose clays. Nov, 
'tri!e^ substances have evidently been deposited from wateTgana m 
tne pitchstones occur imbedded in them in nodules or small be^, 
mjd knee they contain the same fragments of gneiss, as is seen 
at 9ioporQ, It becomes impossible to admit, with regand to tneni, 
anv other ori^n than that which must necessarily be attrlEutw 
_io the arenaceous rocks. 

Tb^s, without anticipating the probable conclusioii vnicn 
joay result one day from new facts furnished by observation, " 
IS plain,' that in the present state of our knowledge, the '^t^bap^ 
lity IS in favour of tlic ncptunian hypothesis. It is, tnercfcre, 
Uui which I shall adopt for the present, always pointing out 
uiBse formations to gcolo^sts, who may have an oppbrtiimn A 
suiUyiDg them, as meriting the most scrupulous atteQlion. ' ., . 

The Mineralogkul School of Freyherg. """" 

SiilTW^^S- — We could no longer expect a series of good ypjr 
^lyr, al the season whea we returned, and when Sa;£Qny is (^99:^ 
qifwly covered Hith snow; bad weather also came on,, An4ii( 
fot^d i;)ot put iu execution other intended e^ioursioifs,, Wj^ii^^ 
^^d.pipditated with regard to. certain points of geolx^i. ^bjf^ 
Ifmiiutwested me about Freyberg; even the last exffou^qo^ 
,]f!}(fph J made presented many difficulties. I could, tberef<;i^ 
Wtilwss^ interrogate Nature herself; but I found at the ^:);i^ 
pf Freyberg, with tlie professors and ofGcers of the mine^ qtjjf 
lectioqe made with great care, and which presented a nMtti^j£ 
yery interesting facts. The genius of Werner still boref? 
around, and mineralogists and geologists, on entering i^KW 
t|ie Clascal ground, still feel in themselves an ini;^ca»e oi, .Uff^ 
2^, that love of saence, that pliilosophical spirit, wbj^h,^^ 
thirty years the illustrious professor diffused over all Euro^ ^^ 
, ,.The,.coUt^tionE of the Academy of Mines presented tq ,if^ 8 
q^4tiM4^i of very interesting fagts, iu a geological point of |yi^, 
UjA^F^b fuiDlshcd me with a. great number of comparisons ,b^ 
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•a Uie formaUoiis which I observed in Hungary, and t 
idi resemble Oiem in different parts of our globe ; the colli 
iif the islands of Paros, ftrilo, Nipollgo, Patuios, Santc 
fisc. have been for me a soiirwi of precious comparisons. 
coUectinns of differeul paria of Germany were still well adapl 
to arrest my attention, and those which M, Freisleben Has f 
thered in Mansfeld and Thuringia, and which form the fou 
tion of the excellent work which he has published on these coin 
tries, still presented a mass of det^s and of geological relatii 
of the highest interest. Lastly, the geolc^cal maps of Saxond 
which all the lovers of science are anxious to see published, a 
which M. Kuhn, professor of geologj', had the kindness to s 
mit to my inspection, accompanjnng them with a mnltitutle d 
detuls, which are still nowhere to be found, were to me a s 
jSCt of very instructive investigation. 



»T, XIV.— 0« Machmety Jhr Calculating and PriniwgM^ 
ilieviatical Tables *. By Charles Babkaue, Esq. F, R. 8. 
Lond. and Edin. Sec. 

.fiMONG the brilliant inventions which have distinguished the 
present age, the machinery invented by Mr Babliage for perfono- 
ing intellectual labour, is entitled to a prominent place. Low A 
that species of mental exertion undoubtedly is, when thelnath^ 
matician performs the monotonous round of arithmetical c^lculti 
tions, in which neither the power of combination nor of judgn 
is called into action ; yet we were not prepared to see even t] 
humbler functions placed under the surveillance of wheels i 
pinions ; and hence the first intelligence of a calculating n 
has been received with as much incredulity by the wise as by tl 
vulgar. 

The object which Mr Babbage had in view in construct 
this new machinery, was to produce printed copies of any n 
thematical tables, wltJimtt the poaaibilily of an error exi 
a single copy. This result he proposed to attain solely by n 
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Brs of the same table were calcuUci^d in tvto minuit* and t 
; and, as tliese contftiiied dghtif-lNO figures, the e 
■duccd thirty-three every minute- Anulher bme it produced 
ty^fbur figures in a minute ; and, as the machine saay be 
)ved uniformly by a ntngbt, tJiia rate of conipulauon may be 
tuutained (or any kngth of lime ; and it ia probable that £ 
filers are able to copy, with equal speed, for many hours b 
ether. 
F>' J4olh withstanding the defective workmanship in this first n 
lldune, its computAitons axe wonderfully accurate ; and some v 
1 ,^[jlful mechanics to whom fttr Babbage has shewn it ia < 
I tdmcc, are of opinion that it may be carried to any cxteaL 
1 fBttfi, indeed, are few, but frequently repeated ; and, thoi 

ntains many wheels, yet only a few of them move at ihc a 
F^fane, BO that its ^plicity is greater than that of many n 
\Sn common and constant u'sc. 

I There is one circumstance in tlie construction of this d 

I. irbidi is of considerable importance in making larger ones, vis. 

)liat, tliougb its wheels are numerous, yet, by a peculiar contri- 

:, any error produced by accident, or by a slight inacc«inKgr 

kia one of them, is corrected as soon as it is transmitted to the next« 

icli a manner as efiectually to prevent any accumulation 

( small errors from producing a wrong figure in the cakulaltoiL 

The machine fur composing with types, has not yet been aia- 

I '^ally constructed ; but, from several models which Mr Sabbage 

I lias mode, and from nmiierous experiments which he lias tried, 

I tiiere can be no doubt of its complete success *. When put up^ 

I 'Ax compoung machine will contain about 30,000 types, which 

e put in their places by children ; but the person who attonds 

e engine has a method of ascertaining, in less than half an 

I'llKMir, iftmy one individual ^ this number is misplactd. 

As the en^ne for computing tables by the method of d 

ices, is the only one which Mr Babbage has yet completed, ] 

, in his letter to Sir Humphry Davy, confined himself t 

bltcment of the powers which that method possesses, and a 

meet is 1 i-Testing, we shall give it in his own « 
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nv)t«4ll>sl!tn<l)n^ all llw pteeautions I lia^e iHktn 'aild rtt'alia't' 
have eninloyftt lo giwnl Hgaiiisi the occm-rentf of irmr, th^'^il* 
ii«ij«'itiiM»t. [KHMNe for it ui iri-iw?, the tntthod of tliflbrencis i!*! 
aHesme todflermmcits esisteBCe. Tlius, tf propt'i- mmitiKHi'^ 
M* p*a*ed ftt Ihe outset in the eiigine, and if it has coinp.iie[I'jr 
pH^e^^iuty kind of t«b!c, then by comparing the liisl nunilJef iC 
hafe «rt'iip witll that number previously caltrubted, if they ai'i*' 
found, to agree, the whole page must be a)rr(.'et : should Eny dis»'. 
^eemeni oecnv, it would scarcely be worth the trrtrfJe 'of'loflk- 
lOj^for Its origin, as t!ie shortest plan woukl be lontekefhe"S^' 
g7*ie' rctalculate the whole page, and nothinjj wodM'b^ IbitJlki^ 
Vfew htSwrs' labour of the moving power. i, .witjIj 

" l*»f (hi-' variety of table* which Biich an engii-e totiM aUfctflHSJ 
MftftlCmemion but a few. The tables of powers and"pWili!HiWW 
IHfbfiaR&iiitlhe^peiice ©rthe Board (rf'LongitiHle',^d'cdeWJ 
laled by Dr Button, were solely executed by the ttiWlititf'^ 
«fiftrrtrt*9; and other tables of the roots of numbers hOTe'lj^en 
ctftuiftt^d by the aanip g«rtleman on similar principles; " i'"'" 
'^-As-it ia not liiy intention in the present instance to enter Jftd? 
tJifr'Aewry of differences, a field fai- too wide for rfie timiW'Bf 
thte letter, and which will prolrably be yet further estended'Srf 
oWisequeBee of the machinery I have contrived, I shall con^t_ 
ntySelf ivilh describing the course pursued in one of ihe'moSir 
BtHpt'ndous monuments of arithmetical calculation (i^iich 'the 
#wl(I Hbs yet praduced, and shall point out the mode in wh!^ 
ii'ttisiWndiicteil, and what share' of mental labour •would ha* ^ 
bWnf^-fed'ljy the employment of such an engine as IhavcttnU 
, (lived.   ..■,■■, ...1, 

'■'^fietilWesto which I alKide are those calculated under iFi^ 'd(b 
j WtljAh'of'M; Prony by order of the French Go«WiMhtt)f ;-^ 
, work which will ever reflect the' tii^est credit ffli the 'HSllfld 
I (HiR^ patriwiwd, and on the scientifie meln'wfto pMcdiieAit. 
iW'tiiWes computed were the folfowin".  ' ' . -ai 

, ' 'T. The natural anes of each lOiOOO tf'the t|tiadrant'edkul«l 
trfVnA'eihy-fiveflghres'wlth eeVeit (rf'e^ oikl^s -(JftRSfe*^ 
I m?-'--   ■-:....- ;,::..„; -.,),,„.r,Ufc 

: ^The logarithmic sines of"each"t0O,0e(yfifthcqtiadr3ntcal- 
ciiteied w fodrteetf dert'riiaw irtlli'ffvfe fifders' lif '^tUSametw * • 
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8. Tlie logarithm of the ratios of the sJiwa to tlieir ar 
first 5000 of the 100,000ths of the quadrant calculated l& ft 
teea decimals with three orders of differences. 

4. The logarithmic langenlB correaponding to the logarilhi 
nnes calculated to the same extent. 

5. The-logariUims of the ratios vi tiie tangents to then: arcs 
fslculated in the ^loc manner us the logaritlmis of the ratios of 
tbe ^nes to their arcs. 

6. The It^arithms of numbers frum 1 to 10,000 calculated to 
nineteeu decimals. 

7. The logarithms of all uumbers (mm 10,000 to 200,000 
calculated to fourteen figures with five orders of dift'erencjes. 

S«ch are the tables which have been calculated, occupying in 

j tiar present state seventeen large folio volumes. It will be ob- 

I KFVed, that the trigoDonietrical tables are adapted to the deomal 

system, which has not been generally adopted even by the 

jPrench, and which has not been at all employed iu this oouutry. 

I But, notwithstanding tJiis objection, such was the opinion 

tuned of their value, that a distinguished member of the Edj 
I Board of Longitude, was not long since commissioned by 
I Government to make a proposal to the Board of Longitude 
I France, to print an abridgment of tliese tables at tlie joint ex- 
' pence of the two countries ; and L. dOOO were named as the sum 
our Government was willing to advance for this purpoee. 
gratifying to record this disinterested ofter» so far above 
Httle jealoiiMes which frequently interfere between nations 
[ nvals, and manifesting so sincere a desare to render useful to 
f mankind the best materials of science in whatever country tbey 
Blight be pnxluced. Of the reasons why this proposal was de- 
clined by our neighbours, I am at present uninfoimed; but, 
from a personal acquaintance with many of the distinguished 
&)r^gners to whom it was referred, I am convinced that it was 
received with the same good feelings as those which dictated it. 
I wilt now endeavour shortly to state the manner in which 
tliis enormous mass of computaticoi was executed ; one t^^ 
of which (that of the logarithms of numbers), must contM 
about eight mi' ivurcs. fl 

The calcida 'ed into three sections. The fin 

lection conipri alheniatlcianE of the highest nil 
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nr, Hmongst whom were M. Prony and M. Logendre, These 
were occujMed enlirely wUh the analytical part of the work ; 
they investigated and determined on the tbrmula^ to be employ- 
ed. 

The second section con^sted of seven or eight skilful cakula- 
tors, habituated both to analytical and arithmetical compulations. 
These received the formulse from the first section, convevted 
them into numbers, and furnished to the third section the pro- 
per diiferences at the stated intervals. 

They also received from that section the calculated results, 
and compared the two sets, which were computed indejKndent- 
ly for the purpose of verification. 

The third section, on whom ihemost laboriouspart of the opera- 
tions devolved, coiiaisied of from sixty to eighty persons, few of 
them posses^g a knowledge of more than the first rules of anth- 
nielic : these received from the second class certain numbers 
and differences, with which, by additions and subtractions in a 
prescribed period, they completed tlie whole of the tables above 
mentioned. 

I will now examine what portion of this labour might be dis- 
pensed with, in case it should be deemed advisable to compute 
these or any similar tables of equal extent by the aid of the en- 
" pne I have referred to. 

In the first place, the labour of the first secuon would he con- 
siderably reduced ; because the formulip used in the great work 
I have been describing, have already been investigated and pu- 
blished. One person, or at the utmost two, might therefore con- 
dtKi it. 

If the persons composing the second section, instead of deliver- 
ing the numbers they calculate to the computers of the third sec- 
tion, were to deliver them to the engine, the whole of the re- 
maining operations would be executed by machinery, and it 
would only be necessary to employ people to copy down as fast 
as they were able the figures presented to them by the engine. 
If, however, the contrivances for printing were brought to per- 
fection and employed, even this labour would be umiecessary, 
and a few super! ntendanta would man^e the machine and re- 
cave the calculated pages set up in type. Thus, the number of 
calculators employed, instead of amounting to ninety-fiix, would 
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be reduced to twelve. Tliis uuinbcr might, however, be c 
derably diminished ; because when an engine is used, the i 
vals between the difi)u:enccs calculated by tlie second section v 
be greatly enlarged. In llie tables of logarithn 
oaueed the difTerences tu be calculated at intervale of SOOf io3 
der to save the labour of the third section ; but as that woi 
now devolve on machinery, which would scarcely move the slow- 
er foi- its additional burtlicn, ihe intervals might properly be en- 
larged to thi-ee or four times that quantity. 'I'his would cause 
a considerable tUminutiou in the labour of the second section. 
tf, lo this diminution of mental labour we add that which aiises 
JVom the whole work of the conipo»tor being executed hy d 
machine, and the total suppression of that most annoying o 
, fiterary labour, the correction of the errors of the press, I t 
4 am justified in presuming, that if engines were made piu 
for this object, aiid were afterwards usel^s, tlie tables could^fl 
j>roduced at a much cheaper rate : and of their superior accm 
«V there could \ye no doubt. Such engines would, however, be 
far from useless ; contMning within themselves the power of gene- 
rating to an almost unlimited extent, tables whose accuracy would 
'be unrivalled, at an expence comparatively moderate, they would 
become active agents in rcduc'mg the abstract inquiries of geo> 
tnetry to a fonn and an arrangement adapted to the onfiai 
.^rposes of human society. 

I should be unwilling to terminate this letter, without n 
mother dass of tables of the greatest importance, alinost t 
ole of which are capable of being calculated by the method of 
HdilterenccB. I refer to ali astronomical tables for determining 
lihe positions of the sun or planets. It is scarcely necessary to ob- 
V Merve, that the constituent parts of these are of the form a sin f, 
~„'-(rher« a is a const^it quantity, and t is what is usually called 
e ailment Viewed in this light, they dilfi?r but little firom a 
ibtc of »ne3, and like it may be computed by the method of 
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Having thus given our readers a succinct descriptioii of tlie 
nature and ob' " Mr Babbage's arithmetical machinery, we 

have only to "ope that the British govemment, o» 

ihos. ^lich it so liberally supports, ■* 

 Bal of constructing a large engjn 



Mr Bartow m the MallitmiUkal Imws ofF.hrliv-Mitgiwti-im. SSI 
hold out to him some inducement to withdraw his attention from 
diore alluring studies, and devote it to the completion of an in- 
ventioD which will do honour to his country, and to tlie age in 
which we live. 

Edimbubgh, August 1. 1822. 



Akt. XV. — Noike respecting Mr Baelow's Discoveri/ of the 
MaHtematkal Laws (^ Electro-Ma^mtUm. • 

JW-B Bahlow of the Royal Military Academy, who has eo 
successfully reduced the laws of induced magnetism to mathe- 
madcol principles, has been equally fortunate in his experi- 
tnentB and investigations on electro- magnetism, having Tendered 
this also a matter of computation. 

We are not cxacdy informed of the apparatus ivltlch he cm- 
ployed in these researches; but it appears that the machine it- 
self was on the principle of Dr Hare's Calorimotor, and the 
other part consisted amply of a rectangle of stout brass wire, 
each ade of which was four feet. One aide of this rectangle 
was open, so as to make the connection with the battery, and the 
Other verUcal side was passed through the centre of a table, di- 
-vided into the several puints of the compass, and round which, 
therefore, a magnetic needle might he pieced at any azimuth. 
The two horizontal sides of the rectangle might be slipped up 
and down on the vertical wires, whereby the length of the eon- 
ducbng part of the vertical wire might be changed at pleasure ; 
and the distance of the compass itself from the vertical wire, 
might also, in like manner, be varial ad libUum, by merely 
sTidJng to and from the centre. By these means, Mr Barlow 
was enabled first to determine the law of the electro- magnetic 
action, as it depended upon the distance, the length of the wire 
remaining constant ; and that law he found to he, that the ac- 
tion was inversely as the square of the distance, from every par- 

* Oiu Kiicn will be gl.id tn leurn thai Mr BoiIuh' i>> prinling j ec'lohH edition 
ol' his *' Eisoy on Magneiic Aiirsiiiuns," which will embiatii also the Hilijetl of 
EUctra-miigitttitn.- Ed. 
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i of the vertical wire. The dialaDcc being now niadf < 
int, and the length of the wire varied, he found stUl Uie Sf 
wit, viz. that every partitle of the galvanic wire acts on evfl| 
nicte of Uie magnetic needle, with a power varying invi 
; stjuare of the distance, the power of the hattery t 
^ined at the same degree of intensity ; wliich latter vond 
*-as insured, by meaiia of a mechanical contrivance, for loj 
ing gradually the combination of plates, into the vessel t 
unitig the dilute acid, and a standard tumpass fixed opposij 
e otiier vertical branch of the conducting rectangle. 
Having established this point, the needle was now passed suj 
'ely, at different distances, round the wire, and the law d 
Iriation ascertmned, as tlie same depended upon the azimtd 
le needle with respect to the wire, and which taw is ihl 
I by the author : " Let & represent the deviation of tl 
edle at tlie north point ; and <? the angle of the azimuth fta 
B north, and 3 the deviation of that azimuth ; then 



s formula, altliough ao extremely simple, is sufficient 1 

pliun all the peculiarities of action observed between tl 

vile and the wire, by merely attending to the changes i 

s which take place in cos p and sin ^ in the four quattranti 

1 to the distinct eases which follow from considering cot A, i 

■ater than, etjual to, or less than unity. In the two latter ctnj 

n J will become infinite, and the needle will revolve on its BJ 

t dunng il£ rotation round the wire, which cannot take pla^ 

it A be greater than unity, that is, if the deviation at tfa 

h be less than 45°. In all these cases, and in a long 8eri< 

:»mputed and observed deviations, Mr Barlow has found H 

complete and satisfactory coincidences, and eumpaiing U 

r the experimental and theoretical laws of action, he hi 

1 the following general conclumons, viz. That every pai 

e of the galvanic fluid in the conducting ^drc, acts aa evei 

iele of the magnetic fluid in a magnetized needle, by a fort 

ich varies i' is the square of llie distance } but tia 

s action is I act nor to R'pel cither pole of iti 

^neiic part 'ntial force, which is reciprocal Ij 
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twecai the two tluida, and which lends to place the poles of 
either at right aiigica to those of the other and to the right 
Jine which, joins them. iJy admitting this species of action, the 
formula above given is immediately deduced, and all the experi- 
mental deviations at every azimulh, and at any distance, and 
with any length of conducting wire, as readily computed ; and 
<he mnddences, as above slated, are in every case to the high- 
est degree satisfactory. The same theory is equally applicable 
to the ej^planstion of the very interesting rotatory experiments 
of Mr Faraday, and, in short, to every phenomenon that has yet 
been observed in this new branch of natural philosophy. 



' Abt. 'KW.—Observatiotis on tli£ Natural Family of Plants 
caUed Pdemomacett ; with Descr^tions of tfie Genera be- 
longing to it, and of a Genus improperly referred to thai 
Order by Botaniatg. By Mr David Don, Curator of the 
Lambertian Herbarium. 

JAI OTHJNg, certainly, has contributed so much to the rapid pro- 
gress of systematic botany in our days, as the journeys of saeD- 
tific travellers in distant countries, and the formation of exten- 
Mve herbariums. The Order Pokmoiiiaceis, established long 
ago by Professor de Jussieu, in his admirable Genera Planta- 
rum, has, however, received little addition or illustration since, 
either by himself or others. But an the advancement of every 
science must necessarily be dow and progressive, and, as every 
addition leads to fresh discoveries, so in botany, every new dis- 
eovery seizes powerfully to illustrate the relative affinities of 
orders, genera,and even species. 'I'he ample advantages I have 
enjoyed during the period my altenlion has been directed to 
this subject, in having the extensive collections of Ruiz and 
Pavon under my immediate inspection, besides other plants 
bdonging to this order, from the Ab1ie Cavanilles, have enabled 
me to render the present essay on the Polemomaceit much more 
complete than I could otiierwise have made it. The rcsidts 
will, I tniat, prove hot unacceptable to botanists. 

The Order Polemoniace/r is characterised by a regular mo- 
Ropetaluus, pcnlandrous, 5-lubed corolla, by a triple uliguia ; a 
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'•UxWeA, S-valved t-apsule, wiih wpiifcroiw vbItcs, scwls oil 
rrms or definite, nitached in a S-nided central placrata, cov. 
hy a thin mucilaginous inifguitiem, and funuahed with a. flt, 
albumen ; and, lastly, by a Rtraight cmbrjo, with somewliftt 
liaceous, orbiculur or oval coijledona, frequently longer thao 
Klraight, thickest inierior and obtuse raditle. The order n 
nm:\y aJlied to it is ConvolvMlace^, which, however, ia readil] 
distinguished fmni it, by having a wmplc or double stigma ; 
Ihu sppta, instead of j-roceeding from tht wntre of ihe valv» 
the capsule, being (Hrectetl to their margins; and the eeeda, 
^■"ignocwitral placenta, being attatrhod to the bottom of the t 
The seeJs are very difterent, being covered by & ihin, very _ _ 
gile, mucilaginoita albumen ; witli a curved embryo, haviiij 
Jarge, foliai'eous, jilailcd and wrinkled, emarginate cotylet 
Hie Polemaniacerr, through the genus Cantua, has scnne 
iiity, hkewise, with tlie Bigmmaceai but this m-der lias s 
regular corolla, a bilamellale stigma, a very differenl capsule;; 
fawisvcrse sccda, destitute of albumen ; and, lastly, a foliaceouii 
tobiyo, with a curved radicle. Externally, the Plumboffme^ 
fe some res(mil4anee tu the I'olemnniiKete, chiefly through ll»' 
>era Plihx and Plumhtigo ; but the former order has four or 
e ijlignias, with a singlc<seeded ovarium attached to the bottoin 
lithe calyx. The figure of its embryo corresponds exactly with 
e of llie Pufemmtiacete: hut it is inverted, and surrounded by 
rery white taiinaceous albimien. Professor Link (Fl. Portu- 
iae) has se{Hirate<l Stalice and Armeria from Plumba^nat, 
k constitute a new order, whicli he has named Slaticiti^ In 
B he has been followed by De Candolle and others ; but, as- 
^!y, there seems no good reason for such a division: both 
seing exactly in the slruclure of tlieir seeds and embryo. It 
 true the Stalicina, have 5 separate styles, and a 5-pctaUed *»• 
; but this last character is not always constant, fur there arc 
spedes of Sinikc with monopetalous corollas. The inser- 
ti of stamens, which in Plumbago is bypogynotis, and epipc- 
talous in Staiiee, is, perhaps, of less importance than is general- 
ly admitted ; fe^ ~ st cases of epi}X'taioiis insertion (as it is 
erroneuunly tei trace the iilaincnts to the base uf 

e corolla; th ily united to the putali 

J-The order / isists of six very natural 
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namely, Pulemonium, Phlox, Canlua, Hoitxia, Caldtma, juid 
Ipamopsis, for whith I have preferred the prior name of Gilia 
of the Flora Peruviana. The name Cantua b^ng of barbiu 
rous origin, and not gemeralty applied by the natives to these 
plants, led the authors of the Flora Peniviana to change it to 
Peripkraginoa, a name of Greek derivation. There seems, 
however, no good reason for such a charge, and I have therefore 
followed the great Jussieu in adopting the name of Caiitua. 
Names derived from languages, suth as the Mexican and Peru- 
vian, which are eminently soft, when cropt of their length, arc 
cert^nly much less objectionable, than giving to plants tlie 
names of men who have no pretensions to a place in the annals 
of botany;— a practice which has now become t(» common, 
and which reflects discredit on the science, as well as on those who 
impose them. The Periphragmoaja^idus of the Fl. Peruvia- 
na, has been judiciously separated by Willdenow* from Cantua 
Juss. under the name rf Veatia. An attentive examination ol' 
this plant, which produced perfect flowers and ripe fruit this 
season, in the Chelsea Botanic Garden, proves, that it ought to 
be referred to llie Sotanew near lo Cestrum, with which it agrees 
in the form and valvular a;stivalion of its corolla ; although it 
dlH^ also very materially from it, in having a straight embryo. 
The figure of the fruit, given by the autliors of the Flora Pc- 
ruviaiia, certainly does not belong to it, but distinctly to a spe- 
cies of Canlua, and most probably to C. pyrifblia, Juss. (Per't- 
pkragmosjlejruoms, Fl. Peruv), The erroneous figure in Flora 
Peruviana has probably misled M. de Jussieu -f*, to reler this 
plant to his genus Cantua, with which, unless habit, it has 
scarcely a single character in common. It is, therefore, sur- 
priang that M. Kunth \ should again unite it to Cantua. 
The same scientific botanist, in the work quoted, has erro- 
neously described the seeds of Hoitsta as naked. The tliree 
species of Polemotmim mentioned by M. Kunth §, will be 
found, we lear, to constitute but one species, namely, Po- 
lemoniwm, Mexicaamm of Cervantes and Lagasca {|. M. Kuntli 

• Enum. i. p. 808. 

t AnnalBS ilu Museum, >v. p. S*I. J Nov. Gen, &c iii. p. 161, 

6 Ibid. ill. p. 160. II Planl- Nov. p. 10. 
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nut having eecR speciniieiia of tlie Hpeck-s he has indicated, 
has been oUiged to trust to Willdenow, whose descriptions, 
especially what relates to the fructification, are extremely 
incorrect. In forming the following characters of the order and 
genera, the greater part of the gpecies have been carefully exa- 
mined. This I tliink it important to state, as it will shew how 
&r the results are to be depended on.— I sliall now proceed 
to give the character of the order. 

Nat. Ord. POLEMONIACE^, Juaa. ^| 

Ca^x tubulosuB, 5-fldus aut 5-dentatus. ^^| 

Corolla rotata v. hypocrateriformis aul siepius infundibulifor^ 

mis, Umbo 5-loba : hbis in aestivatioiie inibncatis. 
Stamina 5, corollas tubo nunc infra nunc supra medium inac 

JntJterce sagittatie, incumbentes, bilocularea. 
Ovarium simplex, semper triloculare, integrum : OVtiHa t 

roais rari* definitis. Stylus longis^mus. Stigma trip] 

labia linearibus, obtusis. 
C'a^iu^ 3-locularis, 3-valvis, oblonga, trigana, rarius globosa: 

vaivla marine appoMtis, intus medio sepiiferis, menibrana- 

ceis aut rarius (in Cantua) crassiusculis, crustaceis. Placenta 

trigona, centralis, cujus angulis septa applicata. 
Semina convexa, angulata, nuda aut compressa marginc mem- 

brana cincta : Testa simplex, membranacea, superficie mud- 

laginosa : Albumen carnosum, semint conforme. 
Embryo rectus, magnus: Cohjl. planie, orbiculats v. 

Bubfoliacea? : Radicula infera, crasgiuscula, obtusa, 

sa^pius cotyledonibus brevior. 
Herbre t^. Frutices, scepiis rainoscc. Folia aliema aut rariit 

(in Phlox) opposita, ej^siipuiata, tnfUvi^a v. piimattfida. Fla> 

lea terminaks, numerosi out amUwes, aubsolitarii, in qui- 

buadam bracteaii. 

Oiis. An ordtni huic admittenda pnriim mutate charactere 
Lieseliaf Polemoniaceis in multjs accedunt GonvolvulaceK i 
sed tamen o ^bunde diversum hie constituunt, et ah 

iisdem maxin stigmate simplici v. duplici, capsule 

valvis intus pto iisdem marginibus apphcato, 

placeniS cent libus sibuminc parco volde fragili 
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tnucilagiDoso praeditis, embryone arcuato, cotyledonibus maxi- 
me foliaceis contoriuplicatia corrugatisque eiuargiiiatii', radicula 
curvata iisdera niult6 breviore. 

CHABACTERES GENERDM. 
PoLBMONIUM, lAnfi. 
Calyx campanulatus, S-iidus. Corolla nillita, limbo 5-loba, 
erecta. Stamina in fauce inserta : fiktmimta basi barbata, in 
umulatn coiitigua et faucem fere claudentia. Capsula subro- 
tunda : loculis polyspermia : valvia membranafeo-crustaceis. 
Semina oblonga, subtrigona, albumiue magno proxlita. Radi- 
cula cotyledonibus cluplu longior ! 

Herba; pereniies (Amer. bar. Europ. et Siber.) Folia aUer- 
MO, imparipimtala aui ranis (in F. mbirio)) bipirmata : Jblio- 
lu imiegerrimis. Flares numerosi in cori/mbis plurUniS pani- 
ctUaiim digesii, pulchri, OEruiei vel rariits oBn, 
Phlox, Linn. 
Calyx profunde 5-iidiis, connivens. Corolla hypocraterifor- 
rois, limlw explanata, S-parlita: segmentis euneatls. Stamina 
in tubo supra medium inserta, valdc iusequalia. Capsula sub- 
rotunda : iaculia monospermis I valvis mcmbranaceis. Semi- 
na oblonga, cxtiis convexa. Albumen magnum. Radicula co- 
tyledonibus duplo longior ! 

Herbse perennes, rard suffrufices {Amer. bar. una ex Asia 
ioreali-orlentali) pleriqiise, erects. Folia ojiposita ! iniegerri- 
ma, sesailia. Flores tenninoies, paniculatt v. cory?nLosi, lilacim 
V. nwej, rariils ml/ri, c<srulei aut albi. 
GiLiA, Ruis et Pavon. 
Ipomopsis, Mich. Smith. 
Cantd.e sp. Willi^. Pursh. 
Jyoo tubulosus, 5-fidus. Cm-olla infundilmliformis, in 
qSibitsdam 5-plo calyce longior, limbo plana, 5-loba : lobis late 
ovatJs. Stamina in tubo supra medium inserta, Capsula ob- 
loDga, EubCrigona : loculis oligospermis : valvis membranaceis. 
^£mjfla angulata. Albumen paxaim. Radicula cotyledonibus 
brevior. 

Herbffl ramoaissima (Amer. calidior.) radicc an7iit& vel b'len- 
m. Folia alterna, prafiind^ pinnattfida: segmentis lotigo-U- 
iiearibua, iaiegeiriimtj rariits inciaii. Flores numerosi, pedun- 
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culati, tuisolitaTii aut rariiv gtomerali, parvi, pttrjnuti 
cterulei, m eleganti ct a^^regata magni, apedoft, coveinei. 

Hue referenda! sunt; Gilia laciniatti Ft. iVmu. 2. p. IT 
t. 123. Ipomopsis elegans, Mich. Amer., Smitfi Eaivl. Bot. 
t. 13. qu£ Polemonium rubrum Linn., et Contua coroiiopifolu 
WUld. Ipomopss inconiipcua Smith lac. at. t. 14., ct Cantua 
aggregata Purah. Jm. Sept. 1. p. 117- 

Obs. Estus simillima Gilia: eleganti est Ipomsia QuamodiL 
Linn., cui tamcn prseter stigma capitatum umplex, clii 
omiuud divcrsi ad Convolvulaceas spcctantcE. 
CALD.48IA, WtUd. 
BoKPLANOiA, Cavan. 

Calyx tubuloHUs, 5-dentatus, coroUte tubiim a^uans. Corolla 
infundibulifomiis, Umbo 5-loba : hUia cuueatis, emar^^natis. 
Staanina in medio tubi inserta. Capsula oblunga, trigona: 
looilu monospennis ! valvia menibranaceis. Scmiiia ublonga, 
subtrigona. Albuuwrt parcum. Radkida cotyleduuibus 
breyior. 

Herba {Mexicana) annua. Citules erecti, ramoat. F< 
terna, ai/niplicia, cUiptica, acuminala, scrraia. Ftores eurU 
gemini, pcdunciilati, purpurei. 

HoiTZIA, Juss. 
Cantos sp. Willd. 

Calyx tubulosus, aridus, 5-fidus ladniis pungentibus, 
bracleis 5 ! lanceolatis pungenti-mitcronatis nninitUB. Ci 
infuadibuliibimjs, calycc tripi6 lon^or, linibo ^loba : loltvi late 
obovatis, integris. Capsula trigona : locuUa oligospermis : vai- 
vis membranaceo-crustaceis. Seviina compn.'SBa, suborbiculata, 
membrana angustissima cincta> JUmmen parcuiu. Ratliada 
cotyledonibus subeequalis. 

SufTrutices (Mexkani) rigidi, ramfisi, ramis Uretibua pviea- 
4xn^ua villaaiave. Folia altema, ovaia v. lanceolata, mucro- 
itutOf hirsuta, argute serraia, rcticuiato-venoJia, bast cuneaia, 
brevissiiae pet-udaia. Flares solitarii aid gvmini, OidUares^.t^ 
iMceUati, magni, spcckuii, coccitut aut violacei. 

Obb. Ad J oertinciit scquentes s{H!cies, scilicet, H. 

cinea Cava ".. ctcruica ejusd. I. 366., glandul 

iOid. t. 367. 1 vciiHiiiililci- H. Ccrvanleaii X'l 
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' fM iVezr. Om. dfc. S. p. 164 , aiistaU Kunth in loc. rit. p. 164,, 
cuiiglomerata e^d. j>. 165. 

Cantua, Jiiss. 

pEniPHSAGMos, Ruis et Pavon. 
Ccdyx tubulosus, 5-(leDtatus, Sfcpjiis utroque laten usque 
medium fissus. Corulla infundibulifomiiB, calj'ce tripio Ion- 
gior, limbo S-lolia: hbis obcordatis. Stamina in tubu juxla 
baau iuserta. Cajuvla oblonga, triguna, sukis 3, seplis opposi- 
lis exarala: locidis polyspermis: valv'is coriacco-crustaceis. 
Semina ovatiu, conipres&a, alS oblonga membranaceil cincta ! 
Jlbumen pa cum. Radicaia cotyledonibua brevior, 

Frulices {Penivtani) erecti, ramosi, Lycii Jucie. Folia 
aUema, petiolata, elUptica, acumtJiata vel cuneato-obhnga, inte- 
gerrima v. scrrata, aut rarii^ pinnatifido-^nttata, suhtus cum 
Jtmioribug pubeacentia. Flores ierm'maka, corymbosi v. svbso- 
BtarU {ut in C. ovata Cavern, kan. t. 363.), aibi v. puipurei, in 
C. buxJfoIU max'imi, xpeaosiasimi. 

Charaderes spedervm. 
I. C.p^i/olia, foliis ellipticis acuminatis integerrimis, corym- 
biB den»f]oris, pedunculis pubescentibus, staminibus coroUfi cur- 
vatS dupio longioribus. 

C, pyrifolia, Juss. in Ann. Mua. Paris. 3. p. 117. t. 7. Lam. 
Encycl. 1. p. 609. cjusd. lUustr. 1. (. 106./ 1. mm. Sp. PL 
l.p. 878. Kunth in Nor. Gen. ^c. ^. p. 161. 

PeriphragmoH fiexuosiisj Ruiz et Pavon Fl. Peruv. 2. p. 17- 
t ISl. 

Bab. in PeruviS, Tj. Turu ab Indigenis nominatur. 
S. C. thcitfblla, foliis ovato-lanccolatis obtus^ acuminatis ser- 
ratiB, corymbis tenuifloris, pedunculis glabris, staminibus corolla 
cnrvatS brevioribus. 

Periphragmos, sp. nova. Pavon MSS. 
Hab, in PeruviS, ^ , 

Frvtex prsecedentia facie ; sed distinctissima foliis longioribus 
semttis obtuse acuminatis, corymbis paucifloris, peduneuUs gla- 
bris, coroUis duplo majoribus staminibus inclusis, capsulis lon- 
gioribus, seminibus multo majoribus. 
! 3. C guerci/blia, foliis oblongis sinuato-pinnatifidis acumina. 

fmbis densiflorls, pedunculis glanduloso-pilosis, stainini< 
jTam corvatam longc supcrantibus. 
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C. qucrdfolitt, Jitat. in Ann. Mus. Paris. 3. p. 1 1& JT*^ 
in Nov. Gcn.^c. 3. p. 161. 

Hab. in Peruvia, ^. Pipiso ab Indigenis dicta. 
I 4. C buxifolia, foliis cuneato-oblon^s mucronulatis ioleger- 
^iitnia, coiymbis paucifloris, pedunculis tomentosis, stamioibiK 
r CoroUil recta brevioribus. 

Cant\ia buxifolia, Juss. in he. cit. 3. p. 118. t. 8. Lam. Enc. 1. 
' p. 603. Uyid. niustr. 1. ;. 106.^; 2. TFi/W. Jp. P/. I. p. 87a 
Cantua tomcntoso, Cavan. Icon. 4. p. 43. i. 364, 
Periphragnios dependens, Ruiz ef Pavon Fl. Peniv. 9. p. 18- 
- /. 133. 

Hab. in Peruvia, Tj, CcarUu ab Indigenia didtiir. 
Ods. Frulex pulcherrimus cujus flores admodum specion 
tcmpla adornanda in festis u^tali sunt. Folia ct Lignum hujiu 
ul etianique cseterarum specierum colorem eiegant^r luteuu 
quando contrita aut maslicata pr^bent, ideoque ad tintea infici- 
enda forsan utilia esscnt. 

5. C. ovata, foliis obovalis mucronatis integria rarius indso- 
dentatisve, pedunculis ^litariis unifloris glabiis, staminibuB co- 
rolla recta longioribus. ^h 
Cantua ovata, Cavan. Icon. 4. p. 43. t. 363. Jtisa. in .^I^H 
Mus. Paris. S. p, 118. ^| 
Periphragnios uniflorus, Ruiz el Pavon Fl. Pentv. 2, p. ^^| 
Hah. in Peruviii, T; . Ccanluttica, id est Ceantu FTos, vijI^H 
cul^ nuncupatur. ^^H 

I shall now conclude this essay, by adding a full desciip^^l 
of the genus Vestia, hitherto so improperly referred to ^^H 
Pdenumiacew, and to whose distinguishing marks so liltle atl^H 
tion has been paid. -^H 

Nai. Ord. SOLANE^, Jusa. '^^ 

Pemtandbia MoKoaYMiA, Syat. lAnn, ^^| 

Vestia, WiJld. ^H 

Camtu£ sp. Juss. Kunth. ^^H 

^' 'FHBAGMi sp. Ruiz et Pavon. ig^l 
Cedyx ca '^dentatus : dentibus late ovatJa, a^^| 

subulato>cu 'Z^ infundibuliformis, recta, c^^H 
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tr^Jo lougior : /m^ Mobu, tequoli, erecto-patente: iobU ova.[is, 
subacutis, 'lo lestivatione valvatis. Stamina 5, csserta, erecla, 
in tubo infra mediuni inserta : Jilmnenta loDgissima, filifonuia, 
glabra, ba^ fasciculo pilorum barbata : aitthera subrolundee, 
nud«, bilobte, blloculares: locidis parallelis, ffiqualibus, ferlilibus, 
luvalvibtis, riuia loagiLiidiiiall lateraliter dehiscentes, polline gra^ 
nuloso albo turgidee. PintiUum 1 : ovari-um globosum, glabrum, 
membraiia cupulata basi cinctuui : stylus filifurmis, rectus, sta- 
minibus loiigior, glaber : sttgma Incraaaatum, integrum, ubtu- 
sum. Capstila subrotunda, sulcis i cruciatis exarata, S-locularis, 
4-valvb, polysperma : veUvis ellipticis, coriuceis ab apice dehis- 
centibus. Plactnta S, magnw, convexa?, camoste, succulentfe, 
lacuno^ee, semitiibus crebcrrime tectae, dissepiniento membrana- 
ceo parallelo applicatas, ab valvis libera;. Semhta ovalia vel ob- 
longa, nuda, aubcompressa, glabra : t^sta simplex, menibranacea, 
nigosa, alrofusca : albuTncJi magnum, camosum, album. Evt- 
bryo rectus ! albus, magnua, in albumine centralis : catyl. orbi- 
culats, compressic: radlcuia crasauscula, teres, recta, cotyle- 
donibus dupld longior, infera, obtusa. 

Frutex (Chilenais) eredus, ramosus. Jade Cestri ant Lyrai, 
gltAer. Folia altcrna, obovata vel elliptka, pettolata, integerri- 
ma, coriacea, glabra, nitida, intense viridia, basi attenuaia. 
Flores sparat, terminales, solilarii, magni,Jlavi, jiedvTtculatt, 
nutanies. 

Ons. Species una tantum adhuc nota, viz. Vestja lycioides 
WiUd. e>tum. 1 . p. 208., qua Cantua ligustrifolia Juss. in Ann, 
Mus. Paris. 3. p. 118., et Periphragmos fcetidua Ruts et Pavon, 
FL Pentv. 2. p. 17. t 132; sed cum capsula Cantuee verte epe- 
cid, et forsan Canturt pyrifolia.. Tota planta quando contrita 
, odorem gravidum et fcetidum fere Melianthii spiral. Folia 
masticata ex observationibus clarissim. auctorum Floree Peru- 
■mamr colorem lutcum prasbent ; etiamque cum tota planta ab 
Indis regni Chilenas, quibus GueviUguevUl nuncupatur, ad 
ardores sanguinis mitigandos in clysteribus vel decocto, et ad 
febres tabificas Congo aut ChavalongOt et dysenteriam depellen- 
das, in decocto aut infuso usurpantur. 



A RT. XVTT.— On /X> Method of !tttiimun f^qudres, emft^Mi 
Ifte Reduction of K.rjirnmmfs, bchig a TruHSlatioH"ilf*^ 
Jlj/pendlx to an Esmy iif L^nulri^'s, mtUled, '**' SVikSHIki 
Methodes pour la netenninalloii (IcR OrliJteS des Cotlim^ 
idiA Remarks. By Geouge Harvey, Esq. Memb£4- rflfc,- 
LoikIoii AstruDomical Society. 

A. Translation of an Essay by Legendre, on ihe BubJM of 
Minimum Squares, may not be unacceptable t^ slich ^'fle 
readers of ttie Edinburgh Journal, as may not have batf^Jbh'A)- 
portunity of consulting the able memoirs which tiave ~up- 
peared on this very importanl subject, in tlie writings at aome 
' of the Ctmtinental mathematicians. I have selected tlie yefpt 
' of Legendre ; because that distinguished geometer was t}ie>SKt 
who added to the equations of condition employed by Euler, hi 
his paper on the inequalities of Jupiter and Saturn, and % 
Mayer, in his Essay on the Moon's Libration, — an equ^l^ 
which should involve the additional condition of making tbe 
sums of the squares of the errors of observation a vimiimaiiivAv 

I another paper, I shall give the very alile demonstratlurt ^ri^ 

' Laplace has aJforded, in his Theorle Anaiytique des PriUfe^SF 
tig, that the result which Legendre's principle affords, 19,^ 
beat which the conditions of any problem can require ; siacejfae 

1 result of the investigation leaves the kant poa^ble error, andyW 
the same time, points out the limits within which its abcrrati<iiis 

" are confined. 

To the experimental philosopher, tlie method of nilni/tmm 
squares will be frequently found of singular utility and value. 
la the varied departments of natural philosophy, in practical astt-o- 
nomy, and, indeed, in every inquiry where the conditiotjis to lie 

 determined are exhibited under the form of algebraical coeffi- 
cients, it will fix the mean position or value of the object ef' re- 
search, with a degree of certainty and precision not to be att&i- 
' ed by any other method. 

The essay of Legendre here alluded to, was published ongi- 

" Hally as an !■ "  ''-^ to the work which appeared in ISOdfAod 
entitled JV 'od^s pour la Delermiiuition des Orbtk* 

des Comett listinguishcd for the same beautiful re- 

finement, ti the other productions of this celebi^ 
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vA man. Every maLhetiiaticmn acqtiidnted ^ith the labours of 
I.^eiidrc, muBt have hod ample reason for admiring the purity, 
elegance and fertility, which almost every page of hia writings 
displav. As a proof of hia powers aa a geometrician, we need 
only refer to his celebrated Elcmens de Gi^ometrle i a work 
which has long been the admiration of Europe, and which will, 
doubtless, contiaue to be admired, as long as a correct geometri- 
cal taste shall prevail *. Of his attainments as an analyst, his 
Large work, entitled Exercises de Calad Integral, bears the most 
ample proofs. This latter performance, indeed, from" its pro- 

 I am happy to find, that tbe wide circulation of Lcgendre's EUmaa it Geo- 
mttrU, is likely to be etill fBrther incrensed bj the intended Iranslalioo edited fij 
ijr BrewBter. II wfll extend the ftme of Legendre, and, at llie same time, oohfbr 
 essential benefit on the jaaag tniLthematicians of this island ; and pBrticuUrljr, 
indeed, on a class of men of no liltic importance to the counliy, flnd who have con- 
tdbuted in a large degree to the succcsafiil advancement of its aria, (18 sciences, and 
lis tcealth. I allude to Ibose self-taught men, who, pnrEuing bnmble occujwtions 
In towns, or living in villages and other rctiiHl spats, pass a life Of labour in vittu- 
tas obecorll)', ailing up the intervals of their leisure nith mathematical and philO' 
BOpbkal pUrstiils. Cornwall, in paiticalar, has loTig been distinguished for Bn in- 
laUiBeat class of this kind, arising, most probahly, from the practical utility of such 
Infonnation in the cipecations of mining. In a recent geological lour llirough that 
country. I went from tho Land's Knd in a dircclion nearly parallel to Whileand 
Bn; to Cape ComwaU, and from ilience to the liiHe town of 6t Just, which is aitu- 
tMdin Ihenei^bourhoiMlaf amining district, famons for the rich variety of its 
nunarala, and for the bold and stupendous character of its rucky scenery. In this 
ofaKnre spot, and which appeared to present but few fhcilities for the attainment uf 
■denee, I called on a Mr John Davy, whose ingenioui mathematical Inventigationa 
In that useful publication. The Ladies' Diary, had long attracted my attention. In a 
IHtle cottage I found Ibis vrarthy man, surrounded with a numerous and healtliy 
bmily, and in whose conntenances I could read conlento'ent and peace. His scanty 
Iibnr7 consifllod of  few choice English maihcmalicBl writers, and whose state 
Idainly proved, how nften the volumes had been eiamineil and read. His know- 
ledge, I found, to be far above the elements of science. Of the Foreign writers. 
Indeed, he had but the slightest knowledge ; and appeared considerably aurpnsed 
Mum I mentioned to him a few of their celebrated works, and what the powers rIC 
the madcm analysis had achieved. lie mentioned the names of Emerson, Simpson 
and Maclaurin, with enthusiasm and respect ; and I shall never forgot the honest 
pride with which he shewed a complimentary tetter that he unce received from the 
venerable Dr Hutton. To such a man, a work in a fordgn tongue presents n 
freal, wid, I have known in more inalanceB than one, an insuperable obstacle ; and 
it ii to this very numerous class, that tho translation of Legendre'.i Geometry will 
be ao pecnliarly acceptable. It is from this class that unnumberc i improvements 
in the sciences and the arts have procecdeiL Need I mention, in' confirmation of 
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I found and difficult njiture, lias not met wiih the wide cirinilntian 
which has distinguislicd hia Elements of Gcomeu^ ; hut for nke 
I analytical skill, for elegance, for beaii^ful and varied iuvenl 
I and all the qualities which distinguish the higher and 
fined walks of analytical inquiry, ii is unquestionably 
led. 

Id any investigation relating to the euhject of ciinimuin 

squares, the name of Cotes must not be forgotten. With thii 

dlstinguiBhed man the subject may be said to have oiiguated, 

(uDcc he was the first who allowed each obeervaliioa to have an 

i influence un tlie object of inquiry, depi'iident on its known ra.- 

I he. In tliis, as indeed in many other instances, the fine origi- 

I nality of Cotes' nAnd was clearly displayed. Uis merit mun 

L have, indeed, been great, when Newton said of him, ** If CotM 

I liad lived, we had known s(jmeihing." 

I On tlte Method of Minimum Squares. 

\ In mostof those investigationswhoseobject b todcduce fron 
' djcperimental observaticms, tlie most accurate reailts they are ca- 
. pahlc of affording, we arc generally conducted to a system ol 

equaUous of die fonn 
I E = a + he + c3/ +J'z + Sec, 

ia which a, b, Cyf, &c. are known coeffici^its, varying from a 
lequation to^ the other, and x, y, s, &c. unknown quantllKS, 
{ whose values it is necessary to determine by the condition, that 
f the value of E is reduced either to Zero, or to a i 
) quantity in each equation. 

I If we had as many equations as unknown quantities x, m 
Sic, tlicre would be no difficulty in delermining the values rf fl 
latter, in such a manner as to render the errors denoted by E, 
absolutely null. But it most frequendy happens, that the nuto- 
)>er of equations exceed tliat of the unknown quantities ; 
Iicnce it becomes impossible to annihilate all the errors o 
> ed with the invcsligation, 

I As this is a condition which appertains to die greater part o 
those physical and 'ronomical problems, whose object ia the de- 
1 termination < i"tant elements, it is necessary to exer- 

I aae some difl "stribution of the errors, and not lo 

I expect that &i employed should conduct precise- 

nr to the tank above ^ we must c 
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m&rie the extreme errors within the Jeast possible limitB, fril 
^t attending to tlie nature of their signs. 
f Of all the principles tliat can be proposed for the attainOK 
bf this object, there is none more general, more exact, or of aJl 
tasier application, than tliat which consists in making the sum of ' 
tfie squires of the errors a minimum. By this method, there it 
established among the errors a kind of equilibrium ; and whicffj 
By preventing llie extremes from prevailing, renders it very pro." 
|ier for making known the state of the System which approxi. ' 
jtnatea the nearest to the truth. ' 

j- The sum of the squares of the errors E*, E"*, E"*, &c. beirf^'" 
f {a +bx + ci,+fz+Stc.)' '" 

II +(a^'+b"x + iry+fz+&c.)^ 

\ +&C.;  '^ 

if we endeavour to obtain its minimum, by making a? alone to 
|ttaiy, we shall have the equation 

0= C ab + x j li'+y j bc + z ( bf+ &c., 

fm which the sum of the similar products a b, a' b', a" b", &c. is 
jaenoted by fa b, the sum of the squares of the co-efficients of 
j: i that is to say, ft* + 6'* + 6"* + &c. by /ft-', and so on. 

T^e minimum with relation to ^, will give similarly, , , , 

0=: J ac+xf hc-\-y J i?-\-z j fc-ifkc, "'" 

jjand the minimum with relation to ;;:, 






.0= Jaf+xfbf+yJ cf+^ ff' + 



&c.. 



'%here we perceive that the same co-efficients / 6 c,/6^ &c. at^' 
*6ommon to two equations, — a circumstance which facilitates the' 
"Operations of the calculus. 

In genera!, if it be required to John the equation ofTmumaaL 
wi*A respect to one of the unhumm quantities, it wUl be Tieceasarb 
|ito multiply aU the terms of the proposed equation hy tlie co-eM' 
* iierit of the unknown quantity in this cqudiion, taken with lis prO- . 
per sign, and then to find the sum of aU these products. 
p Ih this mannn-, we shall obtmn as many equations of rnlni- 
i, as there are unknown quantities, and these equations H 
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r will be necessary to resolve by tie ordinary mcihods. Bui! va 

I shalt fiad it accessary to abridge tlie wbole of the computatko, 

by admitting into each operatioa, only as many Sgurcs^ ' ddfir 

whole or fraclional, as the degree oTftpproximation of which tk 

question is ttusceptible, may require. 

If it were possible to satisfy all the equations of con^tionj qr 

k reifdering each of the errors nuU, we should equally obt^ tin 

r result by the equations of minimum : for, if, at^cr ha^'illg VatSti 

^ (lie values of x, y, z. Sic;, which render the errors E E% &C.' III!- 

ri), lye cause x; i/, x, &c. to vary respectively by Ja:, it/, is, He., 

it IS evident that E', which was zero, wilt become, by tbis^ 

'' nalJbn, (aix + b3i/ + ciz, &c.)*. A similar coDsa^uence 

will follow ilir E"*, E'*, Sic. Hence it is evident, Uiat lire^'^m 

of the squares of the errors will have for its variation a quand^r 

of' the second order, wiili relation to ix, it/. Sic, — a pnncmle 

which perfectly accords with the nature of the mininiiun. ' 

If, after having determined all the unknown quantities ,r, ^, :^ 
&c., we substitute their values in the proposed equations, we shall 
-"■lobtain the diflferent errors E, E' E", &c. belonging to the'ajs- 
■^^tem, and which cannot be reduced, without augmenting the sliia 
•"ef their squares. If, among these errors, some are judged to be 
■•'too consuderable to be admitted, the cciuations which liavc pro- 
duced them should be rejected, as resulting from esperimenfeof 
ii-too defective a kind ; and we shall determine the value df iIk 
. I'^tinknown quantities, by means of the remaning equadona, which 
Ywill then present errors of a niucli smaller kind. And, iLtslo 
be ob6er^'ed, that, though we reject the equations which have 
- produced these errors, we sliall not be obliged to retrace sll the 
y , etepa <tf the computation ; for, as the equations of mhtiitium are 
I, ormed by the addition of the products belonging to each of tht 
., proposed equations, it will be only necessary to remove from 
lljthat addition those products produced by the equatwus which 
have led to the errors. 

The mle by which we take the mean between the results of 

different observations, is but a very simple consequeno^ rif our 

'•..general mei' 

^ , «vu- Suvt 

L ffui.ilf espe. 

I , .Mrtaia qua 



' which we shall term the Mbthod o* Wivi- 



1 different values a', o^, (^"..Em. jUk n 



IS of the eiTor* will"be 



*r +.(?"■- 



HtHianey on I^ Metlfod of Minmum Sjuarej. 297 

Mtd..i>y Inakuig this sum equal to B m'tmiawnt^ we shall baye 

■'"  ' = (<r'-^) + (a"—,t) + («"—») + ic. : ' "^ 

■)|i(i6w which results, ^j 

».li.l, ,_ °' + °" + <»" + fa- ,1, 

M ^raiW the number of observations. 

 I In tike manner, if, in order to detMinine the position of a pcnnt 

 m_apace, we have found by a first experiment the co-orinat£s 
i^ltift c"; bj a second, the co-ordinates o", V, c", &c., and so 
on, and that we regard ;r, y, z, as the true co-ordinates of the 
same pcnnt ; then the error of the first experiment will be the 
4btance of the point (a', V, <f) from the point («, y, 2) ; the 
a^uare of this distance is 

and the sum of the like squares being equal to a minimum, we 
deduce from it three equations, which give 



= /v-/v-=/^. 



^flb^ng the number of points given by experiment. These for- 
,,|Du1k are the same as those by which we find the common centre 
a pf! gravity of several equal masses, given in portion; and ^m 
, which *e perceive that the centre of gravity of any body what- 
CTer possesses this general property : 

If jee divide the mass of a body into equal moiectdes, and to 
amaU thai they may be considered ag jxAntt, the sum of the 
tqaarea of tlie dtslamxa of tliese molecules from the centre c^ 
gravHy tdll be a mtnimuin. 

We perceive, therefore, that the method of minimum squares 
discloses a kind of centre around which the results Aimlshed by 
experiment arrange themselves, so that they may be removed 
ftom it in the least poKsible degree. The application we are 
ahout lo make of it to the measurement of the meridian, will 
unfold its eimplicity and fertiKty in a clear point of view. 

,, , ^ppUca^on to the S^ecisuremenl qf Degrees i^the Meiidian^ 
I -f I Xet us suppose the terrestrial meridian to be any ellip«s whose 
axes are related to each other as 1 to l+s; that Dde^gnstes 
iBe length of the 45lh decree, and S that of the ara contained 
bolween the two latitudes L and L'; then by known formtdEc, 
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nod by txprcsaing L'— L in degrees, we ahall ham 

S = D(L'-L) -|<D . ^ «n (L'-L) cos (L'+L) ; 
from which results 



L— L = 



S3 180 . 
D 2'  r " 



(L'— L) cos (L +1,). 



B the 45th degree is about 28500 modules of two toises ead^ 
fe may make - =i ^^° e being a very small fraction, 
shall have 



1 equation which will furnish tlie relation between « atu) fi fi 
frery arc whose length is given, and the latitude of whose e 
mities are known. 

In the following table is presented the lengths of the (^era 

:B of the meridian of France, and the latitudes of the paraUd( 

liiich separate them, such aB they result from the operation 

^fonned by the celebrated astronomers Delamsks and Hb| 



Place of ohserva- 



*e 50 40.73 
46 10 4S.50 
43 18 S4.M 
41 n 41.80 



DP 62472,.?!) 

PE 7(il45.74 

EC fl4484.5S 

CM 52749.48 



a U 20.75 
8 40 7.SS 
8 ST 48.10 



We have therefore four arcs, whose measures being subsli- 
i successively in the equations (a), will furnish four equa* 
a between s and €. But as these four equations cannot 1 
ed all at once, we sliall suppose tliat they exist, by ftttii; 
^ a certfun error to the latitude of each place ; and for th^ 
tse assiime £>, !E", &c. as the additive corrections necessarv 
If be made to the latitudes of Dunkirk, the I*aniheon» kc^ 
■se errors enter " - only into the first member of each equa« 
, are too " ct the term multiplied by « in tJie a 

^d membc ^ therefore are the equations result^ 
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ing from tl>e four arcs measured in the operations of the mcri- 

E« — E" = 0.002923 + e (2.192) — « (0.563) 
E" — E'" = 0.003100 + fi (2.672) — m (0.851) 
E»"— E'" = —0.001096 + S (9.962) + • (0.047) 
£'"—£' = —0.001808 + £ (1.851) + « (0.263) 

As it is necessary lo consider the errors separately, wc sliaU 
regard the error E"' as a new unknown, and we ^all have the 
five following equations : 

E" = E*" + 0.006093 + £ (4.864) — «■ (0.914) 
E" = E"" + 0.003100 + e (2.67S) — . (0.351) 
E° = E"* (i) 

E" = E"* + 0.001096 — C (2.962) — « (0.047) 
E' = E"' + O.O0S904 — C (4.813) — « (0.310) 
We must now endeavour to make the sum of the squares of 
these five errors a minimum, and which condition expressed 
with relation to the unknown function E"", all of whose co-effi- 
cientB are unity, will furnish by the addition of all the equations 

= 5E"' + 0.013123— £(0.239) — .(1.622) 
vrhence 

E" =— 0.002625 + C (0.048) + . (0.324). 
- By substituting this value in the equations denoted by {b), 
we shall have 

E' = 0.003398 + fi (4.912) — » (0.590) 
E" = 0.000475 + C (2.720) — . (0.027) 
£""=- 0.002625 + C(0.048) + « (0.324) (e) 
E" = — 0.001529— e (2.914) + -(0.277) 
E' = 0.000279— G (4.765) + . (0.014) 
In order to express afterwards the condition of the minimum 
with relation to 6, it will be requisite to multiply the first equa- 
tion by 4.912 the co-efficient of 6 ; the second by 2.720 ; the 
third hy 0.048 ; the fourth by — 2914 ; the fifth by — 4.765, 
and make the sum of all the products equal to zero. And, 
by operating ^milarly with respect to *, we shall have the two 
Wlo wing equations : 

0= 0.020983 + C(62.726)— «(3.830) (rf) -* 

= — 0.003287— S (3.830) + « (0 531) ' * 
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IVom which we deduce a =:: 00675, and C = aCjOOOTTS, 
and therefore the 



"148' 

and the 45th degree 0=^^=8349.7.78. ; 

The cumpres^on determined by tlie length of the pendulum 

and by certain astroooniical phenora^na, is but ^^, and the 

45th degree, such as wc liave deduced from the cooaparison « 
the measurements made in France with those of Peril, is 
3S5M.10. The ab^lutc determination of Oie metre is tmiaied* 
on this last result ; and ought to be diminished by aboufc 
45Q0tLi part, if we concur oniy the meaeurements esecuted in^ 

I 1 1 

FraiWe ; but the compression ^i^ accords so little -with Hal* 

which we have deduced from other phenomena, that it does ooti 
permit U3 to adopt this last result. \ 

The values found for « and Z, determine the ellipus, wtofhi 
satisfies as exactly as is possible the measurement of the arc eS* 
the meridian comprised between Dunkirk and Barcelona. This ^ 
ellipsis is flattened in a much greater degree than that wbicb^i 
oorrespottds to the general 6gure of the earth ; and supposesi' 
errors in the observed latitudes, which may be determined by't 
Bubslituting the values found for « and C, in the espresaona fiiri 
E', E"' 8tc, : We shall iind by reducing these errors ioto 
seconds 

E' = — 0*73, E" = l"83, Ei"=r55, E"=0^.42, Ev=(r.oi»'* 
The greatest of these errors does not amount to £", and ^. 
mean, without regarding the signs, is but 0''91, „. , 

If, instead of determiuiug the two quantities a and S, w}ucfi, 
correspond to the absolute n^nimum, we begin by making the 
quantity a equal to the known compression ^^g, the equaUoos (c) 
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E' = 0.001554 + e(*.9l2) 
E" = 0.000391 4-5 (2-720) 
E"' = — 0^00161 2 + 5 (0.048) 
E"=— 0.000663— C(S.914) 
E' = 0.000323— £ (4.765) 
ftnd we sliall have for the equation of the minimum, 

= 0.009010 + « (62.726), 
from which results £ = — 0.0001486 • ; and hence the 

46th degree = 28500 (1— e)-28504.09j 
whidi eufiiciently accords with tlie adopted delermination ; but 
then the errors E', E", 8tc. expressed in seconds, become 
E'i=3"06,E"-0"00, E""=— 5"83, E"=— 0"88, E'=3"62. 
These errors are greater than they were in die case of the abso- 
lute minimum ; the greatest of them falls on the lutitu<lc of 
Kvaux, and the least, which ie zero, on that of the Pantheon. 

Finally, the anomalies in the latitudes, which undoubtedly 
ou^t not to be attributed to the observations, depend probably 
OD the local attractions which act so irregularly on the plumb- 
line. A defect of homogeneity in the strata near the point where 
the latitude is observed, is sufficient to occasion it ; and the 
same circumstance which causes the apparent zenitii to approach 
the south or the north, may also cause it to deviate some seconds 
towsrda the west, which explains the incquahties we have also 
observed in the azimuths. 

From the anomalies it results, that the length of the arcs of 
the ineridian is less proper for the determination of an univer- 
eal measure than that of the pendulum ; and it is not surprising 
that some observers, in other respects very exact, have not 
agreed in the measures they have taken of the degrees of the 
meridian ; ^nce, in consequence of local attractions, the lati- 
tudes of two places equally distant from the equator, may diifer 
frdm each other by several seconds. 
Plymouth, 1 
mth July 1823, f 

■I find fat tbe equation at ibe minimum = 0.0090li, flna £ =^ — O.OOOI137i 
1^ ihe ecm E> = %"JiS, and £*>' = 3".63. H. 
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lST. XVIIIv— On Oie MetfiotUofttjjarating Liirujivm Ma 
nesui. By C. Daubeny, M-D. M. G.S. (Coodudc 

&om p. isa.) 

IHFBR, therefore, that the plan proposed by Dr WoUastiJ 
asccrtainiDg the presence of magnesiB, may, und«r 

■menl, be safely extended to the detennination td ii 

itity, where no other substance ia present; but it was atUl ' 

K^nesiion, whether the remark, held good, when any considfrabb 

jpnlion of a salt of lime had been ori^nally present, ' 

That, under the latter circumstances, the precipitate 

phosphate of soda would be somewhat less than what could 

obtained from the same quantity of the magneaan salt 

:ed, seemed a necessary consequence of what I had alreaAjf 

lined as to the precipitadon of a pmlion of that base llf 

■bonate of ammonia, when hme was present ; but it was 

bte, that as a certain portion of the latter earth escaped t% 
don of the re-agent, and remained in the supemstant liqucr, 
affinity of the magnesia for it might interfere with the 
the phoepHate of sudu upon that base. 

It was impossible to try tliis experiment fairly m the case cf' 
ihate of raagneaa, as the sulphate of lime is too sparingly 
.ble, to be employed in sufficient quantity, and the nitrate at 
luriate would decompose the magneaian salt. I tlieref(»% nt 
Ired to ascertain what proportion of a given weight of mag^ 
nesia could be recovered by the application of phosphate of 
to a solution of the earth in miuiatic acid, when a definite qoan-. 
tity of muriate of lime was present, compared to what could I)% 
precipitated by the same re-agent, when the magnet was ei 
ployed unmised. 

made several experiments to thb effect, but I believe I a 
it depend on the four following ; 

FerCtnL 

1. Of 10 gr. of Magnesia loccntlj ealciaed, I recoTuid, bj means 

of Fhoaphatc of Soda, . . - . 945 

S. Of ditto with 10 gr. of Lime, ... SS.t 

3. 10 gr. of ««->■ "Of MogntMa, - Sfti 

4. Ditto w " -bonate of Lime, - . T7.8 
From the ' in these and other attempts to r< 

covet the qi ^hich had appeared to have beet 
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present, I luight tiave drawn a. conctu^un unfavourable to llie 
use of pliosphate of soda as a pret-ipitanl of magnesia, had it not 
been for the experiments before detailed ; but as these leave no 
doubt on this head, I am disposed to attribute the apparent er. 
ror to causes which it may be worth while briefly to meq^on. 

Tlie first of these was the presence of a portion of carbona* 
ceous matter  in the carbonate of ainmonia employed, which 
being retained in chemical combination by the tiiple phospliatc, 
or at least carried down along with it, proved the means of de- 
composing a portion of the phosphoric acid, when the precipi- 
tate was heated with tlie view of reducing it to the state of a 
ample phosphate of magnesia. 

The second wa«, I apprehend, my applying the phospliate in 
too diluted a condition to act readily on tlie aniraoniaco-magnc- 
aan carbonate, owing to whicli circumstance, a small portion of 
magnesia remained in Bolution, as was proved by the addition 
, of pure potash, which rendered the hquor turbid, after the phos- 
phate of soda had ceased to act, although the same re-agent, in 
8 solution to which phosphate of soda had been applied in a 
more concentrated form, produced, as we ))ave seen, no effect 
whatever. 

But the principal cause of this apparent variation in tlie re- 
sults, is the uncertain composition of carbonate of magnesia, 
which, as Berzelius has shown, ret^ns a portion of its water, 
even after it has been exposed to an high temperature for a con- 
uderable time ■}■. Hence, tlie real quantity of magnesia em- 
ployed, was, in these cases, always below that at which I had 
estimated it. 



 CBibaiialG of ninmonia has such an BfliDity for  



n rejienlediy auhlimed, il seenia to corry up »oine olong 
with il. Hence, in my eiperimenls, whenever an impure earbonale of ammonia 
woi employed, I alwDys found u btacklah matter Jti my Eolutions ; and Dr Kidd 
infbnns inD. that he has fnnnd, thai, in passing nitioua acid gas thraugli a Eoliilion 
of ammoait, which he had considered tolerabl; well puriBed, a discoloration was 
produced, which he can only ntlribute to the action of the nitrous acid upon the 
bitimilnoui) or corbonaceoua matter dineneaged during the ncutraliiatioii oF the 



■f See Benslius's paper " On some Compoimils iihich depend (in Wea 
^iliCB," in thb Joainal, vol. i. p. 63, &c. 
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These circumstaucee aiay serve lo explain the loss cxp 
in those cases whore the earth was employed unmixed ; but g 
ifact, that whenever the same substance was made use of i 
junc^cm with lime, my precipitate Tell short of that i 
when die magne^an salt was employed alone, tends to c 
the inference deduced from the foregoing experiments, viz. * 
^ portion of magueaia is thrown down by carbonate of anummu, 
when lime happens to be present. 

This was further proved by the following esperiments, framed 
under the idea of obviating the uncertMuty which the variable 
^mpo^tion of the carbonate of magnesia was calculated to p^ 
duce. 

One ounce of muriate of lime, which had previously been (bond 
^|o contain 11.1 grains of base, was mixed widi an equal quaik 
tity of a solution of muriate of magnesia, which, from the pre> 
'|d[Htate afforded by phosphate of soda, appeared to contain 5.76 
grmns of earth. Of these 11.4 grains of lime, cariionate of ai^ 
inonia threw down 10.8, when no magnesia was present ; out 
the same re-agent added to the mixed solutions, gave it prei3> 
[ ^pitate which indicated no more than 10.2, taking the meaiLof 
three experiments. ^ 

Yet, although the addition of oxalate of ammonia cl^nv 
|)roved that hme was present in the supernatant liquor, it ap- 
peared, on the other hand, that a portion of magnesia had lKC3i 
precipitated ; for the powder being redissolved in an aaa, and 
treated as before, gave evident marks of the presence of. the 
4atter earth. 

I also found, that the quantity of magnesia, Indicated bjr tbf 
'precipitate, which phosphate of soda aUbrded w^ less by O.S gr. 
'tiian when no lime had been present, taking the mean of twOHTe- 
, suits, which did not differ more than 0.03 from each other. [ 
, The residual fluid, after it had experienced the full e9^ qf 
"both these re-agents, was evaporated to dryness, and redisBolT«l 
"^ an acid ; but after carbonate of ammonia had ceased to throw 
. down lime, no indications of magnesia appeared oq the ad^tibli 
,„of the alkaline pho=ihate. 

It would that when catbooate of amnuvuA-is 

added to a n f two salts, the one containii^ lime^ 

the other ri proportion of the latter earth i* 
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tiSrown dowo with tlio former ; so thai the quantity of precija- 
tub idlerwards affortled hy phosphate of soda or mnmonia, niv 
Uy falls short of that which would otherwise have been 




: have no proof that the lime which has resisted the 
1 of llie carbonate of amiitonia, and remains in the liquor, 
interferes with the operation of the alkaline phospliate on the 
.rem^ing portion of the magnesia; so that in diis respect, the 
V^ethod appi-ara to be as rigorous as can well be devised. 

Having said so much on tlie operation of the alkaline phos- 
phates upon magne&ian salts, it might be expected that I should 
.ccmdude my account by o statement of the composition of phos- 
 ^hate (>f magnesia, as well as diat of the triple phosphate, de- 
dutM from my own experiments, as this has in rather case been 
jjl^rred hitherto ratJier from syndiesis than analysi,i. Having 
— ^t. however, with difficulties in my first attempts (which, I 
[ieve, are acknowledged by all who have been engaged (ki this 
of salts), I must decline for the present entering upon 
uin |jirt of the subject, only regretting tliat the same philoao- 
pBer" who, by ao ingenious a mode of operating, appears to 
b^ve at length set at rest tlie long-agitated question with respect 
To''fbe true composition of phosphoric acid, did not at the same 
-time extend his analytical researches to that of the salts which 

'SToriiis f , 
baa. .1 

*"' •'ivi sir H. Oavfs (laper on PhcHphoHc Acid, in tha PhS. Traiu. for 1819. 

'f It may lie 09 well lo mention the melhoit I pursued in nLtciDpttng to ans- 
49Je nUopbale of Mngneslo, wWch wns aa fuHows j 

,T^ feUMphBte of Mo^eaia (as ia well kaoivn) may be disaolved by the sulphuric, 
^^^fifff^ad muriatjc oddii, but cbeniiali ore divided as Co whetlicr any decompod- 
tloo iif Ibe Bait takes place or noL DattDD, in the Afaiahaler Mtmoirt, toL t. 
(New Series), inainUiina ihat this is the cose ; but the majority of chemists Iielteve 
'ihn tbe aulpliuric acid decompous, and that the olhen merely dissolif it. How. 
' Mtr tfaiH may be, to effect a scriutlon of this sail in one or other of the acidaap- 
/ftf^ tbe< beat pteLinunory to ila snalyais. I therefore attempletl to precipltute the 
si)l from lis Doliitiun in aciils by lariuiui re-ugenta. 

led alkalies do not sjipeir, however, to succeed, and ammonin preeipi* 
 the triple phosphaie. By adding a solution of nilnile of lead lo one 
; 10 gh of pbtspUale of raagneaia ditsolwed in nitric acid, I obtoinid, of. 
.MntbifiC'thiMitoj t^pilw letcaedrul mystabi of.,aaa]t, wliicb, tthaniliwalvr of 
,frJ^t'iiiuljoa was driveit olf, was foun^ '■'> weigh 80.! gr. On eiaminatioo, thfy 
pond in clicmlcfil char.iL'tcij, as ncll as in cryatulllne form. 
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In conclusion, then, I may observe, that'thc method we Raw 
been considering, answers most beautifully tlie purpose of as- 
certaining the presence of minute quantitiea of nia^esa, and 
that it may I>c also employed as a ready (hough not a perfect^ 
accurate method of determining the proportion in wliich this 
base occurs, even when lime is present ; but that if we wish 
likewise to ascertain the amount of tJie latter earth, we fihalt find 
it necessaiy, before we add the carbonate of auimonia, to throw 
down the lime by some other means. Unless, therefore, we em 
discover some precipitant which will do tliis completely, without 
affecting die magnesia*, the formula first mentioned seems of 
the two the most precise. 

III. M. I^ngchamp (whose paper in the 12th volume of the 
Aanales de Chimie I have already alluded to) proposes to em- 
ploy ammonia in the state of a subcarbonate, for the purpose of 
separating the two earths, conceiving that we shall in this man- 
ner be enabled to throw down the lime before the magne^a be- 
^ns to be separated. He asserts, that if the solution be filtered 
within two hours after the addition of the subcarbonate of am- 

wilh tbe nicro-phosiphate of lEad, which Berzdiui mentiooa having obtaiaM bj  
■imilar pToccsB, anil of which S0.8 grains vould be composed, acconitng to hia H- 
dmate, of 13.1T phospbalc of lead, and 6,73 aiuate of [cud. Non-. 13.17 ^aiM 
□f phofiphate of lead contain only 3.36 of acid, eo thai it ia evident that all tbe 
phosphoric acid VH3 not precipitated in Ibis manner, for 10 grains of phosphate of 
magnesia contain Bbcnt 6 gr. of acid. Time has not allowed me to prosecute tlie 
■ubject furChcr- 

" This port of my paper waa completed, when 1 was favoured by a letter fnntt 
Mr H. Warbuittin, Vice-President of the Geological Society, in which he inflinB* 
me, that Dr Wollaston conaiders it adviaable, in the first instance, to precipitna 

and not to have the solntion of the lime too dilute after the oxalate of ammonta I*' 
sepofated. Then to the clear liquor he adda bioatbonale of ammonia, sod, loafly, 
phosphate of soda. " The smallest quantity ol magnesia will thus be l<endeied t^ 
Bible, If the lide of a watch-glass containing some of the liquid be touched behn» 
the surface or the fluid with a gloss-rod." I have had no direct experience of thik 
last method, bat con readily believe it to be an improvement upon the one limslJ; 
employed by me. Tim )'d be little difficulty, however, in separsting the t*o 
euribq, if oxalate O^^^^^^^Btfil be emplojeil, wilbnut acting upon magnesli, at 
I GhaLI endeavour to sheiF [B*<rf- 
n the case 
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monia, the lime alone will have precipitated ; but tliat after 5taiid> 
ing a longer dme, Euccossive portions of magnesia fall down^ 
until the whole is deposited. 

Supposing this statement correct, I should view with some 
su^don a mode of analysis, which was dependent for it success 
upon the nicety with which we timed the succession of our che- 
mical manipulations, and should conceive that the proportion 
wliLch the precipitant might bear to the substances acted on 
(to say nothing of otlier contingenciesj, might alter materially 
the length of time which was to intervene before tlie deposition 
of the magneuo. 

The experiments, loo, that arc detailed above, shew that the 
cSect of this re-agent is considerably influenced by the propor- 
tion which the two earths bear to each other, and even lead to 
the conclusion, that solutions of the sulphates of lime and mag-, 
nesia might be mixed in such a proportion witli tliis re-agent, 
aa should render both altogether proof against its influence. 

■, to ascertain this point more fully, I dis- 
■iate of lime and muriate of magneaa 
in distilled water, and, after adding subcarbonate of ammoaia, 
carefully separated within an hour the precipitant which had 
fallen down. 

On examining it, I certainly found that lime was the princi- 
pal ingredient, but very distinct traces of magneaa were afftnxl* 
ed by tlie application of phosphate of soda. 

On the other hand, a precipitate wliich afterwards fell, coa- 
nisted chiefly of magnesia, with some admixture of lime. 



In (wder, ho\ 
solved equal parts of r 



IV. I cannot, therefore, recommend this last method to the 
adoption of chemists, hut shall proceed to consider another for- 
mula for separating the two earths, namely, that of first getting 
rid of the lime by oxalate of ammonia, and afterwards precipi- 
tating the magnesia hy the alkalies, or the phosphoric acid with 
excess of ammonia. 

Confining ourselves to the mode of throwing down the lime, 
we may observe, that one objection to it has been already sug- 
gested, by an experiment which I have detailed in a former part 
of this paper, where the presence of a large proportion of mag- 
nesian salt ^peared to (Uminish the precipitale obtained from a 



^^^mr *■ "p^^'t*'^ Lmejfom Magnetia. 
_^^ata^ ■ilphHl" of liDW, through tbe agency of the 

^^^D ite observation, and likewise to aacertwii wb^ 
^ ^^iMMSK uf tbe lime couJd be altogettier prevented 

^^^B(* gf A predumuiaLing portion of ihs magncaaii 
I oied the effects of the test upon mixtures of the 
^ M lh« followiDg proportions, noting the effects at tbe 
I lAtf MMition, and at an inten'ot of one hour, aod tweo- 
• Iwun aAerwards. ^^^ 
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It will be seen from the above experiments, tliat the iDertneea 
of the oxalic test cannot be wholly attributed to tlie mere dib^ 
tion of the Eulphate ; for in experiment 3. the salt wasdiff) 
throDgh the same quantity of water as in No. 4. and (x, and 
the effects were very different. Nor could it be owing tO 
strange affinity between the oxalic acid and the magnesia, fe 
reference to jlj^^^j^ Tables of AiBnity will shew us, 
lime deconi]M^^^^^^^^ of magfiesia ; and aceordingi' 
only a few d^^^^^^^^tion of au oxalate be added to one 






of' lirarittte,: or RnlphaWof «aij;t»esins' *» iNnt we-nwc l)e aure, 
from llie pro|Kiriioii lliey bear lo eacli other, that the re.agent 
js'iiDt'in exeesK ; otid if a single drop of thifl-inixed h(|Uor lie 
added to. Water c<"itainilig lime in any rf its gtatPRof {omliiw- 
rtrta^ theprwipitalion whjch ensties will convinc* us of the cor. 
rdelire^ of the Tables in this instance. ; 

''AJtbough, ill the experiments above detailed, I confined nrvi. 
sttf to solutions of the twtt stilphates, I have since found th** 
muriate of lime is hkewise rendered much leas iienBiblennitli* 

— -RCtaon f»f the same teat \yy the presenee of a ppedoniinating 

propprtion *>f muriate of iiia|;nesia * ; so' that wc ought al- 
— "ways lo be cautious in inferrinfi; the absenfo of limts- i'rMnAa^^-  
V. jGUWUinatance of no change occurring iiprtit (he addition of an 
""jo^alijte, vyheti the snhition is found to contain any fon'^rt*rBWe^' ' 
quantity oi" magnesia, I ,-v,.ii 

W appears, howeve)-, that where the proportion* of the'rtrjt'- '■' 
-btertns priHtent are molv nearly balanced, the use of the tnalici; 
teat p open to an ohjeetion oi" quite the opposite kind, the ppp- 
af'aPBCe of magnesia serving in this casQ to iura-ease instead of di-- i 
tniniehing the quantity of precipitate obtained. On this subJ£ct, , ^ 
j.JSOwevei;, I shall bring forward nothing of my own, as my- 
frieqd Professor Kidd of tliis Uiiiveraty, has been liind enough . 
nuitin.putiintg my hands a »itatcment of som« e^qjeriments on thiH 
^liiibjpct, mstituted hy himself many years ago, and therefotv 
without any reference to tlic present inquiry. The following ia 
J ,,fljl MiCl^ne of these experimenta. 

Jvi^ 14. 1812. — Dr Kidd U)uk .50 grains of the cnlc-sinter, 
I'' d^Msited from the waters at Matlock, and dissolved it in nitric 
acidj Oxalate of ammonia being then iidded, iinlll ils action 
" "ceased, a precipitate wa'* collected, which, when" carefully dried "  
'«1"fe temperadire scarcely exceeding 80°, yielded Tl grainn. 1 1 
-'^■^Miff, He treated 20 grains of pui-e carbonate of lime.^ prociiB- 
l 'ed-riwm time-water, in a manner prvcisely wtnilai'H find oVvanwA 
[ '30 gntins of oxalate of lime. .50 ^rtrnw of ibe «a.tt\e wauVA 
1*er*fore liave yielded 75 grains of thp. OJitiate . ' 

Ui.r* ThI. feet, I ilnd,i6 noticed by Mr PhilHii^ -f* h« V^^P"^ '^" '*** ^'''"*'' 
fi<4W»,jf.f««i,allH(jgjj lo.,  .-.»> ri*i 

.»(■ wu wii. w, ]j4. OCT, ,1838. , >^** *^ 
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S(Up, He took SO grains of the Matlock calc-sinter, and 
I to it SO grains of carlwnale of magnc-§la, botb of which 
Cssolred tn nitric acid, and treated with oxalate of 
[»ve a precipitate which amounted to 51 gr. 
Now, as 30 : 51 : : 50 : 85. 
Wishing to cuntirm these results, Dr Kidd next took 
uns of calcareous-spar, and added to it 33,3tj gr. of carbonii 
r magnesia, both of which were dissoh'ed in nitric acid, 4 
lelded with oi^alate of anmionia 86.75, 

4ikli/, He dissolved SO grains of the same calc-spaT il\ 

D grains of carbonate of magnesia, and obtained by the Ml 

^nt a predpitatf wli'ich waghed 51 gr. 

Now, as 30 : 51 : : 50 ; 85. 

I shall present the resuhs indicat«l liy these experiments 

A^tabular form, supposing the quantity of oxalate of hme formi 

rom the pure carbonate, where no magnesia was present^ 1 

ive been 100 grtuns, and reducing the others to the nq 



Oirbonate of Lime (rom liniE.n'nter, gave, 

from ibe Mstlock c»]c.«i 

Carbonale of Lime from esk-spar, 3 juirts, \ 
Ctrbnnste of Magnesia, 



Oxalate of Um^ 

100 p. ^ 
94.35 



Spaita,t 
Carbonate of Lirae from the Mallock caJc-auiler, 3 ports, ) 
Carbonate of Mugneua, - 2 parts, J 

The remarkable coincidence between these results, whidtf 
«ith the other particulars, 1 have been permitted to extract, 
from the mwiuscript notes preserved by Dr Kidd, of a miscdt 
lancous set of experiments on various hmeslones, seems to e 
blish the general law, that when a large proportion of i 
iapreaent, in conjunction -with hme, the precipitate thrown dovi^ 
by oxalate of ammonia exceeds by more than ^'j,lh that whidi 
could be obtained by the same reagent from iumilar proportiom 
of carbonate of lime, without any such admixture. 

Were we sure, indeed, that the increase was always id tlw 
ratio indicated bv 'Hr Kidd'a experiments, our opinion as 
the accuracy might be less affected ; but as the e 

periments be 1 to quite the opposite ooncltision to 

this, it woulo ist tp the onalic test for the com- 



Dr Daiibeiiv tm arpiirathig l.mffrmii Mii^^ifhiu. SI 1 

jrfete separation of tlie two eartlis, or for determining their il- 
lative proporliontr. 

Other methods for effecting tlie separation of the two earths 
have been suggested ; but the report made by Dr Thomson, 
and other able chemists, on itieir merits, is not very encouraging. 

One of these is to precipitate the hnie bj means of bicarbo- 
nate of potass, which, it was presumed, would retain the whole 
of Ae magnesia in solution ; biit this has l)een shewn by Bu- 
cholz not to be the case,— a portion of" the lime being retained, 
whilst a part of the magnesia is precipitated. 

Another, recommended by Profes,sor Dobereiner of Jena, is 
to dissolve the magnesia, reduced to the state of a carbonate, in 
a solution of muriate of ammonia, thus separating it from the 
carbonate of lime, on which he represents this salt as having no 
action. 

1 have shewn, however, in a preceding part of my paper, that 
this statement is not strictly correct, even when the carbonate of 
lime is unmixed, and Professor PfafTof Kiel has proved, that 
the co-operating affinity of the magnesia causes a portion of the 
Ume to be taken up, by the ammnniacal salt, whenever the two 
earths exist together. 

On these methods I have nothing further of my own to offer, 
and only notice them in order to complete this sketch ; but 
there are other schemes of analysis .that have occurred to me, 
on which I have a few observations to make, before T conclude 
this part of the subject. 

One of these is founded on the readiness with which magne- 
na parts with its acid, under an increased temperature, an in- 
stance of which we have already met with, in the partial decom- 
po^tion of sulphate of magnesia, upon exposure to a red heat. 
The muriate being still more readily af^ted by the same agent, 
I conceived that it might be possible to separate it from muriate 
of lime by this method, as the latter, when submitted jier w to 
a red heat for some hours, appeared to lose none of its arid. I 
found, however, that even after several hours exposure to this 
temperature, the muriate of magnesia was but imperfectly de- 
composed, for the insoluble base which remained, when dissolv- 
ed in nitric acid, indicated by its colour the presence of muria- 
tic acid, and gave a precipitate with nitrate of silver. This pre- 
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cipitate was found to weigh 27, equivalent to 0.05 of 
tic acid ; llie insoluble rt'siduum amounting to 5.8 gr^us oP" 
hydrate of inagiiei^ia. The 4.Si grains which were driven (ril^ 
conaisted partly of acid und partly of water; but it is dHHcult 
to determine the relative projxirtions of each in this maiU]ei',''tMI 
Cause muriate of magnesia cannot well he freed fitMn water}) 
without decomposing a pari of its acid. I found, too,' thill 
when muriate of magnesia and muriate of Hmc wore heated W* 
gether, tlie loss exceeded that whicli could liavc resulted firdtff 
the same qunntity of niuriottf of raagnena alone, and tliat Th# 
mu3l he attributed to the decomposition of the calcareous rtillf 
Wdi evinced by the effect of oxalate of ammonia upon the prtifl 
pitate, when dissolved in an acid. From some experUiMili 
which I made, it seemed probable that the increase atnounte^ 
Id'alraut \^ per catt.; hut the difficulty of procuring niiirikie 
(rf'ifliignesia perfectly dry, without diminishing its sohibility, t? 
driving off the acid, induced me to vary the experiment itlUli^ 
following manner: I took 5 grains of carbonate of magntaa? 
dissolved it in muriatic acid, and having driven ot}' the exce^ 
of acid, exposed the salt to a red heat for half-anjiour. Tlilf 
residuum being then treated i^ith water, in order to sepanit£tb^' 
soluble from the inisoluble portion, that which remained' iM'tiM 
filter being dried was found to weigh 1.42, and what hikd'fidl^ 
taken up by the water, of which nearly half a pint was efu^ly- 
Bd, (XS4 gr. Both these [xirliona were found, however, wM* 
suhmuriates; for nitrate of silver gave a precipitate with'hbft' 
of them. la order to leavn whether muriate of lime would vS^ 
dergo decomposition, when muriate of magnesia was preabrtjl" 
took 5 grains of a pure carljonate of lime, and having dissohr^ 
it in muriatic aeid, obtuned a salt, which, when dried by exposillit' 
to a red heat, weighed 5.2. I then dissolved 5 grMns of Ife 
very same carbonate of lime in muriatic acid, ivith an eqoy' 
quantity of the same carlionatc of magneaa as that employed ili 
liie preceding experiment, and having driven off iJie cxcea^of 
acid, exposed the mixed salt to the same degree of heat a» t&ii^ 
employed prc""^^ Water being added to tlie reddunni,' 
left an insolu amounting not lo 1.42, but to 1.78, 

and look up \ of 5.2 grains, which the preceding 

.periment pL i been the result, if the sanie ptf- 

rfrnviriab^^^^^^en em^lo^ed done. 
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As a further pruof that a portion of lime was contained in the 
itlEolubie rc^duuni, I dissolved it in nitric acid, and found that 
oxalate of ammonia gave a manifest precipitate. 

,Fm}ib the above facts, I think we may conclude, that the ux- 
btenoe of magnesia tends to fqcilitate the decompo^tion of mu- 
riate of lime, although it seems much lese easy to determine in 
this than in the foregtung instances, in what manner the result 
can be influeni^ed by its presence. I know not, indeed, whether 
my readers may not be more disposed to substitute for this-ex- 
planstion, the idea of a portion of the calcareous salt being pre- 
served from the action of the water, by the affinity it bears to the 
magneEia ; but he the explanation what it may, the circumstance 
I have alluded to must be considered a serious additional obsta.- 
tie to this method of analysis. 

Lime-water appears likewise to throw down magnesia ; but, 
it is so difficult to get rid of the carhonJc acid which is extricfit- 
«d during the solution of the hmestone in an acid, and is absorb- 
ed by the water, that we can seldom be sure tliat this may not 
be the cause of the cloudiness resulting from its addition *. Be- 
adee this objection to the use of lime-water, there is that of i^ 
throwing down alumine, which so commonly enters into the cotn- 
pofiition of magnesian limestones ; nor does it appear to separate 
the whole of the magnesia that may be present. 

Fluatc/)f ammonia also appeals to me to furnish a method of 
distinguishing the two earths, although my esperiments have not 
oubled me to determine, whether this test can be employed 
with advantage as a means of separating them. The above salt, 
indeed, not only has the property long ago attributed to it by 
Scheele, of Ibrming an insoluble salt with lime, butalso produces 
the same effect with magne^a ; there being, however, this diffe- 
rence, that, with the former, the precipitate is from the first inso- 
luble in acids, while, with the latter, it only becomes so by ^w 
degrees, . ,, 

Hence, if an add, which exerts a weaker affinity for th^ Jwp, 
bases than the fluoric does, such, for instance, aa distilled y'lne^, 
gar, has been previously mixed with a solution suspected to ,«^n- 

*.I believe that carbonic acid ia alnajm present in salts oblained fram csibo. 
oMes, unless the Sinlulion has been evapoiBted to dryness, nnd riedis;ah-ed in wat«r 
nf^liriy distilled, II is iml easy to remove it by simple boding. 
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n Um two earlliH, 1 lind, tliat the addition of fluate <)f amm 
i will cause a niilkin«s£ if lime be present ; but no eflect wi 
lagnesia. 

■, Should B duud, therefore, be proilu^ in the aci<l aoluttc 
a fluate Df aniiTDnia is drcipped in, we must continue to a 
3 long as any efiect continues, then filter the liqiM 
1 M'p'y ^ heat sufficient lo expel the acetic acid, when, if (u 
fnesia be pTLSt-in, a fresh miikinow may be exi>ected to ara 
. Froni tile foregoiiig litaleniont, I think we are warrantedt 
Xidudiitg, ihat of the methods practised for separating tiri 
\pxa tnagnciiia, that founded on the pnociple of converting tl 

earths into sulphates, is probably Uie idonI unexceptionaUl 
i this, accordingly, is the one I have generalty pursued IB \ 

Uialysis of a magncMan limestone i oltliough, to ascertain 1 

jkesence of magnesia merely, I have found Dr IVoUastoai's 
r the easiest and must expeditious- 

1 The plan, perhaps, whidi answers best, is the following. 

u Uissoive a given portion of the earth in nitric acid, thus 
arating llie ^ex, and most of the peroxide of iron, front \ 
me, uiagne^aa, pUimlne, protoxide of iron, Sic. Evaporate 1 
olutiun, and drive off the nitric acid by heat, thus oonvei 

bbe iron into a peixixide. Weigh the residuum after calcin) 

1 treat it ivith distilled vinegar, wbich will only take up tl 
e and magnesia. 

, Subtract the weight of the undissolved portion invn tliaX of 
e residuum after caldnation, thus BscertainiDg the joint wei{ 
if the lime and magnesia ; then decompose the acetates 
^ate of anunonia ; evaporate the solution necu'ly to dryi 
^d separate the sulphate of lime from the sulphate of magni 
^ repeatedly washing it with water, already saturated with 
ibate of lime, as Mr Phillips has recommended. Expose 
idphotc of lime to a red heat, and ascertain its weight, 
f Vhich the amount of the lime ori^ally present may readi 
^uced. We may then infer the weight of the magnesia 
ilje diffnence between the amount of the lime, and that of 
jrhole which ihe jjnfjar was found to have dissolved ; or if i 
' wisli to verify '■ it may be dune by precipitating 

Anogne^a by i I iK'Her, by converting it into iT 

,lile Jill osph ate of sulphate of lime present In 
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1 ^ntBT, used for washing off tlie sulphate of niagtiesia, may be es- ^| 

[ tinutted aod allowed for. H 

' If tliis process be considered too tedious, we may content V 

! ouraeh-es with dissolving tlie two earths in muriatic acid, decom- I 

posDg the aoluUon by sulphate of ammonia ; and after sufferuig 
tbe sulphate of lime to subside, decanting off the supernatant 
liquor, and throwing down the magnesia from the latter by car- 
bonate of ammonium and phosphate of soda. In this way an 
approximation to the real compositiim of the earth may be rea- 
-dily obtained. 

It now only remains for me to speak of the re-agents, "which, 
where no other base is presMit, may be employed for the pur- 
fmse of precifHtating magnesia, in the state either of a pure earth 
or a carbonate. 

We are commonly fold, in Elementary Works on Chemistry*, 
that the allialies and alkaline carbonates, throw down all earthy 
and metaUic salts ; die only exception made, being as to the cas- 
IxiDote of ammonia, whicli, it is well known, has^o such effeiit 
upon ma^esia. 

Accordingly, we are directed in our analyseg, to throw down 
(he lime by means of carbonate of ammonia, and the magneaa, 
by adding subsequenUy the pure alkali ; whereas the fact is, 
ihat neither process effectually answers the purpose designed. 

The tendency, indeed, which magnet has to form triple 
salts, or, in other words, its affinity for the alkalies, interferes 
^considerably with the result in all these cases ; for I have reason 
,to believe, that, owing to this circumstance, a part of the mag- 
nesia is ofWn retained in the solution with die alkaline salt, and, 
perhaps, a trace of the alkali carried down along witli the earth, 
I believe it to be in part owing to this circumstance, that I 
iiave l^led in obtaning the quimtity of precipitate from a g^ven 
weight of sulphate of magnesia, which I had expected from cal- 
culation, when the reagent employed was either ammonia, soda, 
or its subcarbonaie f , 

Whenever these substances were made use of, I have 

 See Henry's Elements, &c. &c 

■[■ Wben ammonia was employed, the quantitv of precipitate vflried cocajdera- 
bly, as BerzeliuB has also found. (See his paper on Compounds, which depend on 
ueak affinitieE. Edin. PhS- Jimr. vol. i. p. 353.) With soda, ihe quuilily obtain- 
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I -^Eound, that tiWer they ha>) been boiled tor hours with nu^- 
1 solution, although the alkHli umlinueil at tiie end ot' 

f 1^ expennieiil to be in excess, the presence of a larger portion 
-qf magnesia was delected in the tillered litjuur, by additig car- 

[ ?t^nale of amnimiia witli a plio^phonc salt, than cuiild be a 
'flaunted lor, from tlie si>lubility of magnesia and its carbunate b 

I il^e water. 
t NevertlieJcss, I aiii ready to allow, that, by ttdJiiig a 
•|(We vxixes o!' the reagent, soda, and still more 
^tucifi, together with their respective subcarbonateB, may s 
•Deed in throwing down die whole of the magnesia present ; ibr 
-|^ smallest quantity of the latter dissolved in water, or united 
'^jtii an acid, ^ves a flncculent precipitate in aulutions of tl 
alkalies. It is right, however, that we should be aware, I 
•fbeexistenceofaslight excess of the reagent in the solutioi^ijl 
ifu> sufficient evidence that the whole of the earth has been a 



[tarbunate i^^ 

It; fiw 
united - 

'^ 



There is another objection to the use of these reagents, where 
(^treiue exactness is required, namely, that the precipitate caused 
jby them, often appeari to retain a trace of the acid with which 
lit was originally united. 

I have the authority of Berzehus for stating this fact, 
regard to the precipitate afforded by ammonia ; and when 
magnesia was thrown down from its sulphate by pure soda, I 
'liave found, tliat, on bfiing redissolved in muriatic acid, it continu- 
ed to give decided indications of tlie ptesence of sulphuric 
*ven when the distilled water, with which it had been 
ceased to produce the slightest alteration in asolulion of mi 
of barytes. 

These experiments, however, must be repeated, before I can 
feel myself warranted in arriving at any fixed conclusion, on a 
point which involves so important a question of chemical cbeonT-i 
-but it may be useful to mention the results I have obi 
however insufficient they may be to decide the question. 
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fxl rrom 50 gr. d( cryataJIine nuljih. magne.i 
taking the menn nf iiSGata; bj sul 
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-wtawonly as cautions to tliose who may employ these reagents 
in precipitating magnesia from its solutiona. 

•The objections that have been raised against these, do not ap- 
ply to Dr Wollaston's plan of converting the earth into a triple 
phosphate with ammonia, as the peculiar tendency to form triple 
salta, which renders the precipitation of magnesia from its skAm- 
tions in other cases imperfect, is here beautifully employed to 
serve the very purpose of separating it from other earths. This 
latter circumstance, as well as the insolubility of the precipitate 
thuE obtained*, gives this method of analysis a decided superio- 
rity over that by the pure alkalies or their subcarbonates. 

And now having brought to a conclusion my remarks on the 
methods of separating magnesia from lime, it only remains for 
me to apologize lor the length to which this part of my paper 
bas extended. Had I, indeed, consulted my own ease and that of 
my readers, I should have, undoubtedly, contented myself with 
merely staling the results to which my enquiries had led, with- 
oub^itering into the detail of the experiments themselves; — a 
mode which, whilst it enabled me to compress my materials in- 
to A narrower compass, would have l^d me much less open to 
criticism, than the plan I have chosen to adopt. I felt, however, 
that (particularly in the first chemical paper I ever presented to 
the pubhc) I had no right to expect that other persons should 
take for granted my conclusions, unless satisfied as to the road 
by which 1 had arrived at thein, and enabled fully to judge for 
themselve.";, how far the several steps of this inquiry have been 
correct, and in what respects they may have diverged into error. 



AxT. XIX. — Account of The Jeffemonitc, a new Mineral dis- 
covered ai t/tc Frankline Iron-Works, near Sparta, New- 
Jersey. Described and atnalysed bij William H. Keat- 
ing, Member of the Wernerian Society. 

J\jBOUT six miles to the north-east of the town of Sparta, in 
Sussex county, NewJersey, are to be seen the remans of the 
old Franklin furnace. This furnace, situate on one of the most 

oved by Dr 
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beautiiiil and eligible spots for the working of iron, oflers a 
EU-iking example of the failures which attend all works, which 
are not conducted with a sufficient degree of attention to sciead- 
fie acquirements. Placed in the centre of an extensive forest, 
with an abundant supply of water, surrounded by numerous 
and inexhaustible beds of ore, at a convenient distance from two 
good markets, the Franklin works must have appeared to thor 
first owners calculated to become of the highest importance ; 
and such most undoubtedly would have been the result, but for 
une dilliculty which intervened, arrested the operation, and, after 
many frtutless attempts, caused the total abandonment of thi: 
works. This difficulty was, it is true, of vital importance. It 
arose from ignorance as to the.nature of the ore intended to be 
worked, and of the minerals which accompany it. Having long 
attempted to work by the common process, an ore which was of 
a distinct nature, and which, consequently, ret^uired a distinct 
mode of treatment, they at last threw up in disgust an under, 
taking which very little science woidd have made highly pro- 
ductive. To the late Dr Bruce, we are indebted for the first 
light thrown upon this interesting section of our country, and to 
him the honour of the discovery of the red zinc ore is due, 
Tliis was, undoubtedly, the first step toward the advancement 
of that section of the country. The next, and a more import- 
aiu one, was the determination oi' the real nature of the sub- 
etance, which had hitherto been considered as a common iron 
ore, and which is now known under the name of Frank- 
Unite, as a combination of the oxides of iron, zinc, and manganese. 
This discovery was made in the laboratory of the Royal School 
of Mines in Paris, in tiie spring of 1819, and has been puhlisb- 
ed by Professor Bsrthier, in the fourth Volume of the " Aj^| 
sales des Mines," 1819. ^^| 

Having, in the month of August last, visited this spot i^^H 
my friend Lardner Yanuxem, }<^sq. of the South Carolina C4H 
lege, our attention was directed witli peculiar pleasure to a 1m^| 
of ore, which offered a number of new and inteiTsUng v^etjjl^| 
of minerals, and which we think bids tajr to became as celeba^J 
«d in mineralogy as the localities of Uto or Arendal. '  

It is not my object nt present to enter into an enumeratioiifl^| 
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the minerals which occur there. I sliall merely state, thai the 
minerals which we collected, include, besides the oxiduJc of Iron, 
Fraiiklinite crtstallized in regular octahedrons with truncated 
edges, Garnets of vaiious kinds, and, among others, a black emar- 
gjnated dodecahedral Garnet, analogous to the Melanite of Monte 
Sonima, ChondrodJte, the same variety as exists at Sparta, and 
also a new variety of the same substance, beades many other 
interesting minerals. 

The present communication is intended to make known a mi- 
neral, which an attentive examination, made by Mr Vanuxem 
and myself, has induced us to rairisidcr as a new species. Our 
observations upon this mineral, made separately, and at a di*. 
tance, have led us to the same conclusion; and the analysis 
whicli I undertook at his request, has fully conlSrnied the con- 
chisions drawn from its mineralc^cal characters. The following 
description includes, besides my observations, those with which 
Mr Vanuxem has favoured me. For the results of the chemical 
analysis 1 alone stand answerable. 

This mineral has hitherto been found in lamellar masses, the 
largest of which does not exceed a pigeon's egg, embedded in 
Franklinite and Garnet. 

It presents three distinct cleavages, two of which are consider- 
ably easier than tlie thinl. These cleavages lead us tor a primi- 
tive form to a rliomboidal prism, with a ba.se slightly inclined. 
The angles of the prism are 106° and 74°, those nf the inclina- 
tion of the base are 94" 46' and 85° 15". There is another face, 
which makes with the vertical face oi' the prism, angles of 110° 
and 70°. I liave likewise seen, in one instance, cleavages paral- 
lel to a rhomboids] prism of 116° and 64°. I have also obtained 
cleavages under an angle of about 99° 45' and 80° 15'. I have 
not been able to trace the connection between these and the for- 
mer, but I am inclined to think, tliat they result from tlie com- 
bination of the two prisms just nieiitionetl, I had hoped, as 
some of the cleavages have a tolerable degree of lustre, to have 
been enabled to determine the angles by the reflecting gonio- 
meter, but all my attempts to that effect have proved unsuccess- 
ful. I have not been able to obtain a reflection from any one 
face. 
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The hardness of ihia mineral is intermecliat,« bctweei> rifn^d 
Juor-^ar and apatite. It \s very readiJy scratched, by pyroxet 
^Malacolite). 

Its q)ectfic gravity varies from 3.S1 to 8.55. I have in < 
instaiii:e obtained it as high as 3.61, but I suspect the;i 
to have been mixed with Frankhnite. 
I . ItB colour is dork olive-green, passing into brown. 

It is slightly translucent upon the edges. 

Its lustre is slight, but semi-metallic upon the faees nf cittr. 
I i^; in the transverse fracture it is resinous. 

The fracture is lameilar, when in the direction of cleavage 
Atherwise it is luievcn. ^m 

When scratched with a knife, the streak is greyish. ^H 

The colour of the powder is a lighUgreen. ^^ 

Before the blowpipe it melts readily into a dark-coloured gJo 
bule. / , 

It displays no electric signs, either naturally or by heat or 
fiiction. 

It is not magnetic, either in the common way, or by the in- 
tgenious method of double magnetism, which we owe to Abb^ 
Haiiy. 

The acids do not act upon it when cold. Whea digostet} J> 
Jong time with boiling nitro-muriatic acid about ^Yg Is dissolvt 
The residue is of a lighter colour. 

Its chemical composition was ascertained by two anaj^'ae^ ij 
results of which were strikingly similar, and were as folloVi- > 

Silex, - . - - O.S60 conlainiog oijgen 89.11700 ! 
Lime, - • • 0.I3I 4.i4U0HA.iili] 

Proloxide of Manganese, 0,13J S.BSTQ^^ ^ 

Peroxide of Iroo, - 0.100 3.0G600 JT 

  ^''.■;**J 

Oxide of Zinc, -  0.010 
Aliunine, - • aOSO . 

XjOU bj caldnatian, - 0.010 



By assuming 



-al formula 4C** +'8'«il«^*S'o 



^i^FS^j which is very nearly tfiat ihdicateil by the results of 
tU^ itdalytts, we have for the chemical formula, 



. . • . • 



jno 4iO«rfi l^ +3 M n Si^ + £ F e 8 i', which grtas u^ * 

l^i'jni«g|ieJ^l •'m'" -' -'204ioms,c6ntafTilng 60 atoms oiygen/'^^' ^ 
Lime, - - - 4 8 '' ''" ' 

Protozi^pC'M<iAffii>e«e^ S 

Peroxide of Iron-, r .^ • ^ I 

.vJBfbilb pvopoTtiona are so hear, those of ihe results bf the 
analysis, that we may ad(^ them without hemtation. From thabi 
fcmiulfiy we obtain the true composition of this mineral to heiy 
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4 at. TriaUicioM Caidcuay 
Sat. 7Vin2fcia« ilf oi^aiierat, 
2 at. TViftftcMw Ferrjnw, 

1 a/oM fMMi mineral, - 


7619.60 
03ia23 
5535.38 


// 

 \ 


Or else. 


19468.21 


1 


'lo h:- *'• ' 


209flex, - - - - 
4 Lime, .... 


11928.40 

2848.24 


1 


-fn I 


3 Protoxide of Mangaaese, 
2 Peroxide of Iron, - 


J8734.71 
1956.82 


K 



19468.21 

Wk^ l^ticed to 10000 parts, gives 

'^'^ ' Sliex, ... 0.6125 containiiig Oxygen 3.0808750 30 

Lime, - - - ai463 .4109567 4 

r^flj ^FlDOtfiaade of Manganese, 0.1404 .3080376 3 

P«)N>xide of Iron, - - 0.1005 .3081330 3 



a9997 

This^mtneral will therefore present, in the new and expressive 
language of Mr Berzelius, 

i^C S^ '\- Smg S' +!tFS^ fiM* its mineralogical, and 



.. ... .. ... 



4 C a S i« + 8 M n S i* + 8 F e S i» for its chemical 
fimnula: 

Acoordii^ to Professor Mohs^ new and elegant mode of clas- 
sifying and describing minerals, this would form a new species, 
in his genus Augite Spar, and coma immediately after the Py- 
nunido-pnsmatic Augite Spar (Pyroxene, Haiiy). On account 
of ite% jvmy ^clea^ages, I would prcqxMe to give it^ as a qpeeific 
name, the epithet of Pciystome, It would therefore be thus de- 
ngnated : 



SK 
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Class I— Oitiwii tiPAW 
Genus, AUGITE Si'Aii. 
Species, Polystcmin Augite Spar. 
Prismatic. P, unk^oH^l. Cleavage r+a;=10(J". 

G=8.51— 3.60. ' 

Bui until Mr Mohs' system be more generally known -and 
approved of, it may be proper to ^ve this mineral a name un- 
connected with his arrangement. Accordingly, Mr Vanuxfm 
bsfi projxised to dedicate this mineral to Mr JeSerson ; I have 
readily assented to this proposal, and we now offer this minerai 
to the public under the name of The Jeffersonite. 



This mineral has hitlio 
to offer any utility ii 



a (bund in too small a quantity, 
1 the arts. Should it, however, be found in 
sufficient abundance, it woukl become valuable as a flux for the 
iron-works in the vicinity. The absence of magnesia, and the 
abundance of manganese, seem to make it very valuable for tins 
object. 

The Jeffersonite presents some pcnnts of resemblance with 
the Pyroxene of Haiiy, but still it can be well distinguished 
from it. Its cleavages are essentially different from those of the 
Pyroxene, but apjwar to approach some of the faces of crystals 
of substances which have been united to this species : for in- 
stance, the angles in the Diopside (Mussite and Alalite), Fas- 
Baite, and in the I'ljroxene analogize, come very near some of 
die angles of cleavage obtained in The Jeffersonite. I at fint 
indulged tlie idea, that these cleavages might be considered as 
cleavages parallel to the faces of secondary crystals of Pyroxene, 
tut upon reflection I am fully convinced that this is not the case: 
for the angles which we have measured, cannot be deduced Irom 
the others by a strict mathematical calculation, and though Uiey 
may approximate, they are not the same. Besides, no analog}' 
can warrant us in admitting, that the regular cleavages of one 
Bubstancc can disappear entirely, and be replaced by cleavage* 
parallel to secondary crystals. On the contrary, wherever Rliu 
rals have been found presenting different orders of cleavage, l{ 
first, or those ' ' the priniilive form, were always f 

minant. Thut of lime, it is not uncommo 

the deavage I miaxe, but I behevc in eveiy 3 

stance tlje p^ minnnl, In a rarer and more ff 
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tereBtiog instuice, that of fluor-spar. Professor Mohs has de- 
scribed, and I have ^een in his possession in Freyberg, specimens 
of the Saxon fluor, wlilch cleaved in the dii'ection of tlie cube 
' and the dodecahedron, but the octahedral cleavage was very . 
distinct. Before we change our opinion on this point, we must 
change all our ideas of cleavage, and of its high importance in 
the determination of minerals. 

In the hardness there is also a remarkable difference, the Py- 
roxene being deiadedly harder. The specific gravity is likewise 
dijFerent : the highest specific gravity of Pyroxene recorded by 
Haiiy, is that of a large crystal from Vesuvius, which gave 
3,8S78. The highest specific gravity indicated by Mohs is 3-S, 
while that of The Jeffersonite has, in every instance which I Iiave 
seen, exceeded this hmit. 

The chemical analysis offers another important difference, in 
the absence of magnesia, which appears to be essential to Pyro- 
xene. 

For these and other reasons, I conceive that there can be no 
doubt as to the iieceaaty of considering this mineral as a distinct 
species. I am inclined to beheve, that a closer study of the- 
r^opaide and Fassaj'te, and of the PyroxeTie cmalogiqae, might 
lead to their separation from the Pyroxene and union with The 
Jeffersonite. This is a subject which appears to me fraught 
with interest, but upon which I am not able to offer any tiling 
but conjectures, as my specimens of these minerals are not as 
good as would be necessary, to enable mc to decide this point. 
I shall close these remarks merely by observing, that a ^milar 
opinion is, I believe, entcrtmncd by Mr Vanuxem. 



Abt. XX. — Description t^ a New Reflecting TeUscope. By 
David Bkewstks, LL. D. F. R. S. L. & Sec. R. S. Edin. 

I HE only improvements on the Reflecting Telescope which 
have been proposed during the last century, are those of Le- 
niiure and M. Burckhardt. The first of these authors suggested 
the idea of employing what is called the Friyiit View in New- 
toiuan telescopes of a large size ; and this method was found of 
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Brt'wsier im a A'eK RiJk-iUnff I'tit't^'pi- 
it-wlueir. the nmjrniitcvnt iitslminwit* of Jjir WiUuMiT-Ufcr' 
grifcl. Ill lliis case, tlie fianW ••)>eriiluin wa^ ttud -aeitlff ;i>SMb 
fit! ulMerver, placed tvitli Ins liark to iho objfci, loiikudiihnnijiM 
l^'eyo-pivcQ placed an one side- of the inuutJi (if tlte tulivt^]i(^)4ir 
ifK rays issuiug fitmi llie nbjeot entered at the othtT side^MB|ei 
ifia ateaaSy a second reflcxiim was avoided; and liiougtt ^ sH^lfii 
itorlJoD in the image must have retulted from {Joe oiittqilil)^ 
hj^'.the first reflexion, yet the inclination ot~ the IncjdenL aadilb^ 
')|pfrctcd fsya was too small to produce any |)ercep[iblu erruiLjKi 
jniil order to shorten the reflectinf; telescope, M. BurcMutndl) 
4|[[abe' Academy of Sciences proposed to eubstitiitf a fdsuiil-fiMb 
Adum in place of the small concave speculimi of the GregmitiM 
t^stropu. By giving the plane speculum half' thu diaaiet»M|£ 
the large one, and placing it half-way between tlie iiirgd.jnt 
culum and its pnnelpol focus, it intercepted Uie CQime^' t||ys 
atthe middle of their axis, and reflected them tu foci witl^q.^ig 
perforation ui' tl)e great speculum *. In extending Ui^apnnh^ 
pie to tlie NeiTtoman telesiope, M. Burckhardt propoteilotliMi 
tlieiplane Gpecuium (of tlie same size, wk I similarly plaqedfito 
ia.the preceding cnnstruction), should be inclined to the ntBeotaii 
luys, so aa to throtr the image above the great speculum, i^btiw 
it is viewed by the eye-glass. ii imId 

The disadvantages of these constructions are xer^ obviiAs, 
atid are by no meanH conipimsated by the trivial advantae^ of. 
shortening the telescope. The difficulty of giving a good iigam 
to a plane speculum one-half the diameter of tlio jai^ m^^MWU 
the loss of light by a perpendicular reflexion, — and tJie circumf^ 
staiKe of the plane speculum intercepting such a large p^ti6n 
a£' the incident rays, will prevent this construction fraaiibdln0O 
'Atoned into effect -f, < iwAt .gtm 

B^— — ™ — I '- n ll rr 

 TtJB conattuction was proposed liy James Gngory bimBclf so.endy^^HlrtJt. 
See Pavid Grcgoiy'e ElifSicnta of Csii^tric* and Dioptrici, 2d edit. p. 861, 262^ 

■\ Mr Palerson had previously conalnicled a Newtonian telescope upon the unv 
same principle as that of M. Burckhardt ; but with this diflbreDco, tbat tbt plow 
tpeculum waa plitced st one aide, so as not tn intercept knj of Uie incident f^*t 
and conwqjuently tlf "ulum inclined to the incident nya. Tliig, M> ii « ,^y 

cannot be eonaiden ■nent ; for, though it removes the objectiDti aris- 

ing from Iheloesfl the much greater evil of an ublicjne MftxtoS^ 

n leteflcoiic!. of ,5 feel focal \iof^,^^d^ttSf' 
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Wc bcBeve it will be Bdmitted by every person who lias lud 
much experience in the use of reflecting telescopes, that the 
Newtonian form is decidedly the best. Its conBtructiiin is so 
nmple, and it is so Tittle liable to derangement from accidental 
OTOses, that, for popular use, on a small scale, it is superior » 
the Gregorian one, while, for instruments of great size, it is tbe 
only form that is practicable. Hut even wlicn we consider it in 
A ncientilic point of view, it has the advantiige of the Gregorian 
form. It is more easy to give a perfect figure to an unifijnn 
drcnlar piece of metal than to a perforated disc ; — the spherical 
aberration is less, in so far as it is not increased by a second 
ffllierical mirror ;— ^ind the quantity of light reflected from the 
t^lique small speculum is decidedly greater than when ii ia P&. 
Sected at a vertical incidence. 

If we could dispense with the use of the small specula in te- 
leacopes of moderate length, by inclining the great speculum^' 
and using an oblique, and consequently a distorted reflexion, m 
pn^iosed first hy Le Midre, we should consider the Newtonian 
tdeaoope as peifcct ; and on a large scale, or when the instru- 
meat excee<ls twenty feet, it has undoubtedly tins character, as 
IHMMi^ can lie more simple than to magnify by a single ey» 
gtaw the image formed by a single speculum. 

Ab lie frimt vieio is quite impracticable, and indeed haa ne- 
VW been attempted in instruments of a small size, it becomes of 
gnat iconseqiience, in a practical point of view, to remove as 
ittMch se \iossible the evils which arise from the use of a smali 
Sfncuhim. These evils may be thus enumerated. 

1. If we suppose the light reflected by the large speculutii, 
ot>tlie light incident upon the small one, to amount to 10,000 
nySf then the light reflected by a well polished plane speculum 
Wil! Dot exceed two-lbirds of this, or (i666 rays, at a vertical in. 
cidenoe, and probably not above 6900 at an incidence of 45° • ; 
consequently 3200 rays out of 10,000, are lost by the use of the 
pltuie speculum. 

2, Besides this gretit lo^s of light, we have to encounter all 
the errors of a second reBexion, ariang from imperfections of 

aperture or T^ incbce, the inclination of tbe incident and reflected meimires is ntiout 
eltTOl dKgrten. 

* The law of variation is yet undcterminei!. 
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lucface^ aad al&Q fVoui iinpet'fectienS|Ut| figi^v> as, it is noi^f^f^y 
adiuitttxl thai u surfnt'^ iif glass is luiicli stijH.'noi' tu a iii«lju^ 
turJacfi; apd Niiwlon has Iiiniselt* reaiark^, '• tiiitt c^erv ioi^. 
guIaiiU in a ri-0L-etLi)g suptrficies, makes the, ra^s stray ^^jjj^jfc 
ivt' ^iWa uiorp uut of their due cours^ thaii the jike ti,iTegylub 
ties' in a refracting ODf*." , _' , ,_^| 

The, conslniciLon hy which I propose to remedy thes& dtWr. 
raiiuigcs, is s>hcu'u m Plate V. Fig, 1. where jVB is the jpe^ 
Cidiim rt-flecling llie itarallel rajs HA, KB to a focAis at F. 
Thp tyiie of rays AFB is iiiierfepli'd iiy au Achromatic J^rim 
Gu^ whiih i-efj-afts ilwm to fwi at yj. ii heix- a dista;K;t iipagt} (». 
fo/liittl\n'the aiit,cn(.r timis of the cye-gliiss E, h_y wlii.K >■ - 
mmntilied. The t'oui])ouiid prism GH lieing uotiiiii: 
pnscn df crown-glass G,aiul a prism of fliirt-glats Hf, u!i. 
ce«)eiit qf a ,mL'aii rtfrattivc ]xjwer,ihe iossof Iiglii,&ii..i,i ., . ,, 
the pencil in it& trausmissioii thriiligh llie two, will nt>t < \>i.l-J 
€00 rays out of ijie 10,000, as thv light transmitted ihi.. ij)i ;■. 
l^Dfcof glass, is, according to Sir Wilham Herschel"^ , :['-.'.'.- 
meats, 9i850 out of the 10,000 incident rays, IK ^ . 
light lost by trans[uis.>ion through the prism is, not o... 
pait of the light lost hj rcflexiou, and the tTrois of ruJiiMun 
ftiisuig from defects of surlitceand of figure are also iiiii'iiau- 
ra^y less. As the- refracting angle of tlie prism G will rcijuire , 
to hp larger, in order to produce a given deviation VH/.' 
it is iipiMJued by the refractioh of the flint-glass prisni 
may place the correcting prigm H nearer the focus _/", aa 
in Fig. 2. and mnke it of crown-glass; or it might eyon 1 
placed at A, beyond the focus, and in contact with the leua I 
If this should be found advantageous, the prism and tlt^ t 
n^ht be formpd out of one piece of glass, or a singfe" lie 
lyhere qf glass might be used, the cyc-hole being placed at s 
\ a point of the hemispherical surface, as to obtain a i 
prism of the required angle miiled witli a plano-convex Ipns -f-. 



* Tbc^ d£ViiUiun of a ray uiuHg. fi 
toflie rfeviiiion orisiufi ftma tl 



I n&oftiun 11 modi 



'^de fruin gloat into a 



"n refracting sutfac«;a 



•s H« to Me trtW 



ino-concave Icna, may lie converted 

tVt eyt^hale'tMi the v«r^eft^' 







I*^eV:Se^ir^\VK«"y^aJ«i"«^V' 



.SJIL'CllIllDI, 



1 lel^' 
>r rattier 

>iiian'te-'' 



JrMuskclync roitnd llial [lie On 
'^reail^ improved liy im'IiLiinjr 
lisValMiit !.'i^' to the axis"uf ihf Uihf. U folloiv.-., il. 
fffi^rf Ix'si uiOi obI5(jui- [X'irH.s in a ccrliiin d"iT«-ll(.ii.' 
firtW^TitJ this lelcsi'oiio, il.iTi.foiT, or iiKliLil any Newt 
leacope, it shuii|d h<j ascui laiiiwl, by UiDiiiif; llic; ^piruli 
C^ftf^MJglVm^'ils axk vAi-ioiis (k'yr,rs.ul-„l,I-KiiiHy. ^licti; . ^^^ 
^^t3''l>er/()riniincc U iiii|irovi.d. If t!ii> is t'oiiud lo Iici'Im 
" ;d tfial tl.e an^k' uf iii,-lii]:Li"u,n U, lor Lxa.iipK'. 2^",' w^'j' 
w|l^HTalL■^. ^(ugk "ill ilic |,nMii G. iis jiai-t uf' tjlfi 
. . tiiL- pwicil lu iho Mdc of tli;; Uii,o U alri'ady iWu-'^ 

C^iiy'/)ie now poMUoii yi' liic axis ofllif ..|iv(.uliii.i. 

•^t'is'obvloii-, ih^it iiiiy raysiiicideiiLoii ihi^ priMii (ill.,[iai^" 
leftSViie UiW; «1U I)c n-fractwl iipun tlie .-IdL- of iIil^ tulio, an5'J 
w8rhavL' no d]Wt ii]H)ii tin.- iiiia<;f; Iml if diey sIk uld be lliought, 
"WS'J'' liaveonly Ui ^Ij.-l- uu opaqu. >c'mii, of tkusat^;, 
size as G It and its arm, somewhere 1)o1«lvii GII and llie mfiuUi^ 
offfii? lulic, «) as not lo In turf wo \\itli tin' cunc of rtiVacted 

Tt»s' form of the refluctiiig tek'scp^jo enabk's lis to conslrupr 
a Very 'simple double image uik'i'o meter, l!ie prism H, eilner^' 
wBe'A uiuW'l «-it'i G.as in Fig. I, or wlivi 
F§."^.''1)eiliK made of a duuhly iv-fruellii^^ ei 
u' colour of (; 






leparalfci i 



bei(if,'n 
a inahner'as both to i- 



Iwo irfiages, 

cerKtial 'phi;nnmenon, where 
morejlKaii is neecssarv, a tek' 
more tiian one person to sec t 
of the eone o 



)diii 



■:("¥.%p?' 



I, or the kiiiar di^e, or at)y other 
,e™ i, okh.r loo „,„.)> Ilglit„<.r;;, 
Djie maybe iiucd, U[) to penr^" 
■ouyb it at tile same lime, by ; 
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otlieii; prisiii to an eye-glass at the opp 
evenjjy lipvjng four prisms refractlji^ 
W eacKoftbo four sidesof 'tlie.lube. Tbc 



3 be relViU'led tiin 



to side at ibe tulje, or 
foiiriJi part of iJie con^. 

ffecl might 'fe^ 
produced in tlie <'omnion Newtonian teicsuipe, by lining a p^fa^ 
raintetstoail speculum, wil!i the planes meeting at avcrtes pliwl^' ■•■ 
in me 'centre of the cone of rays, atid indined lo one another *ft!l„ 
angles of HO) and lo the axis of the telesco^ at angles of "^^ 
AnplJ^'^.porsqn at A iJsigUt alw bpfliaife W s^J^.I^^ ccIij^tliOrif." 
jueaos of a parallel pktc of glass at m n, iuelined so as to »> >t 
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fleet a portion of the .vmo ..t* r.ivs lo 7 
■V)l ml r^'.,; r .■ 1,,.,. ,:,., , ,,j u.iu; "i „ 



""'■■*^'" *!« 



l«.r,T«-l,<.. I. ......... ,. u-..,...,. .T...,.^.l _ ^ , _, 

-liltiK (XiKI>M>i ifAe Pfa/ateicgif. of, the Sioot i^^ti/mtti-^ 

'^JflBK MCR«ATi Esq. P.l^.&.yM.G.^y.86M,W.&t4» 

turer ou ChcmiMry. Commumcaled \ty tba Amber,, .tnrv; 






L HE fibres of tha root have \nxD generally if .not univerwlij 
di»DBid£Kd as capillary tubes, dtslinedio supply the plant viH' 

iouutnKDtfruiB the mil Bull am ,(u>t-i)«ya£c .of an-- ^'^   

-ipenmenls uastituted ga the subjeot,,«q4f'ecorded ii 



Severtil circumstances concur to shade tbi&|.fBc«;ivc'u upinwn i 

t 'Wkh' doubt. '  I i: - .ii' ■'  i'U.'l : i., .f : , Tiii'll ' 

I Vvii' HelmMit ploJited a willow in a gi«CQ freight qf ^tiifi- 
,ilt was during five yenve carefully eitpfjieil with dihtitleil w^f, 
-ind, at the tern li nation of ibis period, il weighed IGy lb. 3|Uj,; 
wltile the earthy mass had euetwned only a loss of 3 04. ,I^j(i 
analogous experiment niadi; by Mr Boyle, llie eiirilt es^weij^Md 
>'ao' perceptible dtmiuuiioD- In tlie exporimenta of j 1 lii li«i^ ^ii>ul 
'fionnet, togatherwilJitlioseof Tillet, Hales, and Jlrac»>p™4,)[(c 

find confirmation of the same interesting fact, ir!;.il( 

■- The Tnhp, Persian In(, JoikjuU, Narossus, Uvaff'i^fe' 

' grow in bidb-glasses, itui^lied with pur« ivaLer., .^JtiifiiCfffs 

4nd Mustard spring up readily on wetted flannel, aitd jtf^flfe 

" moist grooves of the " hthovasa," The Beai)„|I*q^^^q^jijoy 

'tioreared in damp tioltun. . Washed Siuid will ^r>-$ .y^b^ 

.iTbcseflifts. speak, for illteuinelves, and need not be t;xtciidefi,n 

'•■' The " ICpidendruin fltw acvis," or airpLiiit, wi\h tite-.pheijto- 

^motia presented by tli» " Kicns Aithtralis,?' recorded in a (ofii\tf 

• number of the Edinburgh PbiloBophicaJ. Jourtia), ^n4.<rh}ch;I 

'•ffflyself Miw luxutiant some months a/tei-wards, shew -(hal ^anis 

aafi exist independund of earth, r , . . -i, ,,,. 

The^* Mtlaei'i^wfanthfliiiuBn'' " Cactus," && lire, little iji- 

'•cMltcB t6 fl "vitbiwith which thsy are »^pplietli{and 

'1' never wr '«aIHs<fq)inosiarion(is'".in >fW^..j 

«-jfld majest ing ikomi the rsuriiuje-pf ap,^ 

Tbe Dq toe_m;r)/tlriiik up the blood A 




Mr, B^urray qn i^f ]^^!i?'"^<^.^^B Root in ManU- 38^ 
nobler tree, but have iip comniumcation with the gross ingre- 
mente oflhc aoil. 

The delicate vessefs oF tilie root are nbt stilted to the abaoTp- 
jiaiLa£carbotjaccoiis matter from the earth, and still less for ter- 
rene and metallic particles, ever found in the ashes of incinerated 
Ajj^table matter. < It is oiily to gaseoiie bodies 'that audi sitfatle 
-8tl^c(ui«9'can'lie suppoeeff applicabl* ; and I.iiifer &om my. ex- ' 
periments that suuh ai'e eacretmy vessels, not absnvbents.. j 

Silica and alumina ^crve a niechanicnl part in soib, and Jkqe 
wJfS'tMefly iihemically, in decbmpotiing the salts of , lr6ni and 
ytihnal Olid Vegetable matter supplied ns manure ; the giueaus 
hiodies' thsM liberated escape gradually from the eurfuce siDiJ,iand 
"HirtHa healthy itlmosphere for ths pJunl, by which it.ia .deooqi- 
posed and assiiriilated, and forms the proximate or innnedible 

fjpfftiffiples'OfpkHts.  ■I'-'l I -■ ..1.. M rji I |...,,.^, 

Burnt ciay and dry chopped (undecom posed) st]'in4,<droiBaid 
W''«Ct its mantrres, but such can afford no noiirisbmeiic lo plants. 
'Wfe'rrfatipns which earths bear to temperature, and lo moisture, 
■iS"tfeetr' absorbent and retentive characters, should alwaysibe 
'^&K«i into the estimate, and the action of burnt clay may be lex- 
'flaW^ini this way. ■::;■■., 1 , ,, ■■■:, .u 

'"'^WbHt in London, last winter; I made a considerable number 
■'iSF^fetpetitiientM on the hyacinth, &c. growing in bulh-gjaotcs- 
The bulbi being carefully waslie^l witb disolled' watear, was seat- 
ed >i^'the 'glass filled'' also "wrtK distfilled watbr, ,and tliei whole 
■■ttts^red' ^-itb a bell-glttss.i Itt trto-orfthrec days ibe wat«c,iFps 
'lllghly'saHirat^d with catljonic fluid gns; and this beiitg^ 'preeipi- 
'Mb*^iih lime-water, pDtassft or cauetic bwytaj atibrded a-fairok 
'Jfl^estenCo on the nfFusion df diluted aqidj : The imBaediflte 
mMHw-** which ensued on agitating ttie fluid with' lim^watfer, 
'Wa4''J)rOiif enough, though it was well tO'tfarry the experiment 
'^tt-U^ iiitlmnrum. In tlnmeroiis refyetltioHs I found ib uoifotan, 
'jAd teheWed it to some of iny friemls. '  !,■ 

"""■TJIy'trting lime-water, much diluted with distilled waitec, ithe 
interior surface and bottom of tlie bolbglafis were euorui^ed 
"^Vtifli 'itJiilute rombs of carbonate of liiliei, perfectly! diaplionpus. 
'""■'Ftofti b seedsman in t'loct-sireet, I got a bulb and bulb-^^aisa; 
' Hllfo'tottts had already rfnrt down Hbres' iti to tlie water ibur to, %e 

adi "la i-.i,.^l i.lT qiF i"riti\vr,m ■jr.c.l^.rM Lif 7?f)b.<I jrfT 



Mr Murray ift ftW ^/^ttj^fegy'^lAi Hoa^mJ 
nf' tliisplom, wlieni rec«tved<it,''^i«rc.fa^^«d at ihet^miBlxl 
riDpemor gaping', antl tlu-y wci-enUn ijuitt'transpoiKnt. iWi*** 
hldiilled ihesGivitieSi and gave rifie to'i l>oautit'ul .])baK)>i)t4t>n  
fattbo SofcetMof- tli&air.bt'llsi vas -thus <exlnlxtediv ao<ljr«lo«i|) 
tll«r CTJ deuce, if fantfcer pnoot' had bteti. necessary, ' f /•".il 

'.I'fbis.'fiutt wWlcanmaiy tend . to -eHjllion BonieiippatWiM'itnM- 
i«tnIiesii'ln:eitp«rim^iM itiadeewplaiits^iinipelBtHmiKi-'liMrTMRf- 
lioration of tlw'tnnKtsphotv, tkmaiViinawd hy^rcBpir?tioii,(»JKis- 
-a;i>iid'])en«^ckl'<<!tiang:e (nr a bad orw) wiw -exltibitedj it! iftust 
£be«vMent,UiuE as caHhwiic acM gns is«'a)reU!d byilbe.nwts- 
vtbe^otRlJiH/d'atinottpJicre nnght be doteriorked by the- gas; whan 
.<h«WHl'^ tatiir&ted, arising' irmti the earth in \viiicii=ihe:»egB- 
tabie grows, licsides, theae cSperilnffflts may chaiJgc oiiri vietp, 
iiih-Wlaiioa tw the phff«o«Bfcn» of BgriOiilHu-Lv while it wil](jpti»- 
^fiiDtofifi^iex^ini iheiproinpt Imnmt of caufitic earth» inbvvwiip- 
-^ates; iand-tltH&naaviti^a'hiiit' valuable <6\-ira to lixc geohgwL' 

Cress, mustard, 0u- pea, kc. in my experiments, did nub^ltn 
,\tiwei\ )» ether iWlphn ret (ifcarbon,or alciAolic aoiuHon ofiOfii^t'. 
'"Water perhaps servex chiefly to Kiflen the meoibmne of tiwhoej, 
'■^ibrta dissolve auy guminy or ralhflr(ri&fem*«oi/« matter, wfeh 
.Uriay Boat tip the orifices of the escreHa-y, orcthtr ve^BKlft. - 1 
fiild that when tlie>7>«i,iS('rtW, &&■ reraiun Bome time in diailH 
-wwer,- And Wm*' swrits^lhaikiid. becomes opaix. ltia.i>i{irJ.-siu-d 
by sulphuric aci<l, and white fakes or threads appear on^ibeiug 
^'-liMiledi tt^th olcbkei, vme>^tic- acid, isc, otiwiihiH tcmpesftii^re 
tu^OMting to IW'^l'abiwfdicitv add thM it haa iiH the cliwwftFs 

If-oftflflHwIWM, > ■..' ^iiiii.i ,-l,:\-'.:u. ^ .-.-,-. i.; ."•iliil-oitrlii -Jitl 

b > ij4Wb(Miie'«id ^istiis lo^ncnuly iraeB) tli^hikm:.or bCBri.i|M^' 
il'^Mbiri<f^b6h(Mb)«lnilhei{»ea!iMfibeni-:flhd<1lere'llic»u4)ldl«iWill 
lii'ktf^i^^ibnged'iai^wirayel raivs: I :t)iteivi a bean, wiiw.;lbe 4Mfit 

or skin was rent, and the cornilum advancing into ih* i*fct««(le 

of the plu/miia, into distilled water, heated to 100° Fahrenheit. 

The carbonic acid gas spun out in a continued streaiidcl for 
n«flliiBriJnie,«<a»»* itiaswed' StOttt tberend irf tilt HkW/^^^V'^S 
.littlw^bN^ltlni. Tbcluhim-isa^ostul<M»ys Btu4(W>o\«r with 

air-belU of curbone-JiundlgaeJ <<i >!'-: I ..ii :■[ ■: )\ 'I 

III the course of my researches, I have ui«l »N;ii^ no^^ing to 

disturb the opinion I have unilbrnily maintained, on the ^xf "- 
■■^"i«-^''i^'^^iiVroc^fy \fMth *:xi^' iWHSvteil '.._.' ".___ 









'mdv^etable kingdom; HAdratti4F thcmofe.MiiIcoit'k^oedtftM 
>fttMl6r Of tiiem can ^y to tJie otl^er, '^ Itavpno need oftbee.^ 
''■Tlie experiments ot' Pripstlcy, Sanssurc, Sennebiei^ anllri- 
'gonhDilnt are very clear (tndcxplkit; and e\'ea SirHtudplu^ 
Davy has set hia seal to ihe dbctrtne. But in all thjeee, siUl 
wtfiei'i'Bf more modem tlfite, aijttatic planti, though by nij «c- 
periownts they seem chiefly coaccrtied in the renovatbn^ftffe 
atmo^hcre, appear to have been too little lit^ded. -u-'td 

"I'lThe CoTifvrva bitihsa receives its spwific ttaiae from its <i(^- 
tflDB'diseiiglLgcineiit uf oxygeuoiis aJr-bells. Th« UpvldlnKtiKis 
'atto remarkable in this way; biil I know flot ii' I havjowenatiy 
ID'eonifietc in that rrapect with the PolamogetonverHeUiaiiAt. 
-^5t%hi this tasl copious ami unitbnii. 4'fE) 

^"(M.'Guy LusBot: has finind that il>« air in water containstSS 
'^h'-"«a«(. oxy^D, whercBB dial of our atmosphere exhlbitoiody 
31: This ie a very important cii-cumsMnce, and nuiM n^J»e 

>i'i4e is admitted that plants as v/eM as anifflah dtr, at iii^t, 
 ■Vtoh^ Carbonic acid gas; hut the nuxioug gas at Uiia pclritid 
'''ttllftnot mingle, in either cafe, with the atmoBphcre to disturb, its 
' s^brity. The gas fail« by lis own weight, being now. chUlod, 
i 'sHft 'k 6lially absorhad by the earth. This chtxik is only r^qijir- 
^'■'^■^tinff the day, and here v^tntioa jnlaisteirs its ajeplE: 
'^''fledntwpBrt!'  ' , . IT. . .ill)-; .J 

')-n>i4[egetatian,'then, is ^KgrtanA.' mygendtaeinM (if/IljBliqritie 
"tilim>HA'W«oinavT(]r<iforltfaeoccaHK)D),hy niliub (he pttril^iTDf 
the atmosphere is presen'ed inviolate, amid the viciaotudttiof 
"«Afis'Bi>d loasan. The Great Geometer <if the Uaiv«^a'^el*thed 
i^i^i^'litteswf ifacMi],'^ before other aoimorted fOflitactfibwtglfeQDk 
>'^tHe'>^taticiti9 asngned them; in hii mlbgnifiGaift oni^ beaft^l 

''w(*AtttfnJi '■ .:■:. ■-■.!■ l-r.. i.i- 1 I ■. ,\:}- R. 

ii-,iiir.,.,l,;--i .iiM ,.r.. . .■ .-.■ „ i...il,iH!w.i..i ,.,\u.. ,- , ili -1, 
lo'i iaUiifniv I-kti," . . ;, ni il-h fi,ii|.- ^iv.. i>i ,.; '■.■in., .., . ,.i r 

itirv ^^om»AWj By Jaites Smi-^uI, ufKrj. it£:^J«Miaidiill, 

F.R. S. E. In a Letter to Dr UaawsTES.ir,/].. --WA-w. 
'"s-'lil^'ji^'^tiSiB, ■■■■' ' -^n..-.- .,-■,, .-„,.■, ..h., I 

-Ulffcia.ll m. ,!,■». r.u-KM, /lp,nnl,„r> ,u-.\\ I ,;..i.„>|" .t'^'iiM^il, 

|ijace here ; but, fortunately, withodt doing any matcnitl d&- 
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i< I h^To be«i altle -to cuikcL Tlie 
a m. itewT bWk oloud vaa obaar^i 
3,Eui ntarW at tlie moiith< of tlieGxre 
squired a n>tatury niotii>n, accompanied b^ a 
esB» under il, the bprrny.ming 10 a 
I b&vK nodoubtf bad it noL been tatarmpted by. 

»tliy it would bave formeti a > tfBietwspout, It' 
Ctly over this houie, raising up all tbe'loost: urlitlt:^ di 
i^Amon^t oihcre, an iroa coul-skuul.'. iii 

ar, was liitt^ about tweoty (mU 

1 buudred yards into the sea. IttHukt-ni' .< > 

ttidio trees niiich it pasacd ov^r, aud a UxiL UioL.iu^.jOMllK 

ro,'£Bac*Mid U) ailree, was lifted off tba ^routtd. and nhitH 

L'times round. After pasxiog ova the puiut oa/<«licb 

bouse stands, it cruKsed the bay towards the .Koi* Memj- 

My <:uttcr. wliich was mourod m the bay^ waa Krnc^ 

J'times round; aiid a sUk^ that lay neai hac ^Tovitrfttn 

CI luichors. jVt the I<'crry4i<iuae .it again urossed tlie. I^kJ^mmI 

g up anothcT boat which lay. ilry, damaged it by; itA^' 

B thence it- pruceedcd up the. Gsce Loch, oad .dtaapptMnfl 

I two miles above the Fcitv- There were Revesal i h^'^ 

lear.ity but iintunatdy none came iwidiiu its ioflueiicfi. i Tlii^ 

igitated part of the wa appeared to the work people not Ka <:\- 

i the space of .an acre^ lieyutKf which lUs sea 'yitta n^uilm 

» gUsa. L did not li^ru whetlieP the l3aroinetef waa Hll>^)ui, 

Aiajn always, jnyitleari^, yiaunnii»: 
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K&T.:&.m\\.~On the <^als of Hungary. ByJ.fi. Bmj» 
■. 'Chefrtllier of the Legion of Honour, Member of tbe.Wer 
 rian Sodety, Sec. 
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'try, pretitiDts 
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is in Bunic measure the: riativie v 
' uf mane or lues oiuiarJiablc fv 
hese varieties, on account of tl 



^ 



'Sft^pai^calBuiBj are nioreoK l»is vjiuetiiu aPtJdles.of gewsUti^; 

^^atlMr«ly of B. coarser nature, are not the less impia'taatin-tbeefirea 

"Of^the^atarolist, wfao finds in their ^imatioaa,. ;tljm diKomposi- 

'tun-tiiM] tliurinixtufe.s<thQ'3ubiBc(s of imiuieroHSiab^ivalwnB 

.«JitJie!iir£t importance i'or^itaiCG. , ii . .jiipse 

. n\;JXhe oittst celebrated locality for opals is the village damtd 

^'iCa^veniuta by the SclwvoniaaH (Fdront^os, Hung., iprbaatai- 

t'oed' y\^rvatitt!a and r«)(.ri,-uc/M'.f ogacA/i)i about two oiilas fawn 

' ElBoViau (£'a;«ci, Hung.), in the trachytii; range, -which exteotids 

' A'oni Tokaj to Epuii^a, It appears that these niinea iiave been 

''wmOght' for many ages; for Fichlul asserts, thai, iu the^archiies 

■bf'-Kaectiau, tliei'c exist paiiers which mention thul, lin thoi^l3ai 

■"^400^'liiere were 300 workmen emjiluyud in the oountr^tof 

'■'■OHBTvenitza, as wetl for the working of ujxil as l«M-<tbat.ofiflter- 

'l-'ttHh^j" Af the present day there are not more tluuiiSO, ibut:illie 

-(TItttitHig-begins to be ctMiducted witli regularity. .. ,. « ib 

l>-iii if^be varieties which, on visiting these mines, I have found dhe 

I nbst abundant, are, the 0}ia^[ue opal, of a yeUowiRh* or sed^h 

' 'itFbice^ and the milla/ opal, which is more or less transluoebt. 

'<4rke latter beuomes sometimes more or less dull, and astuUes 

li-idnidMracters o( certain whitish nienilile of the neighbouihtod 

;J*rfP«fi& ^..,!,^ 

!'(li' "Xbe Jire-c^tal, of a beautiful topa^ yellow coknir^., wgtb 

''tgveflt': lustre, and eqnally beautiful with that whitdl M.,i£)c 

"> Humboldt discovered at MexicOfts still prettycomwuifibut 

l^iWcmall masses in which it ooluus, are very inuoh enxAted^ 

and it becomes almost iniposEibte tocuttheiRi: it wauldn J]bw- 

#K!)V be a very beautiful stone, were it possible to procure pieces 

of tolerable size free of fissures, ft appears that tlie yellow 

colour is owing to iron ; for this stolie blackens-qnicWy before 

the blowpipe. It is probable that the inela! is here in the 

state of a hydrate, for it is thus that it occurs in the fissures of 

 the rook whcrc.it is depositfid by itself. ' ^ 

I limpid opai,' without colour, occurs pretty frjcqtieqtly lo 

the interior of small gcodes, the mass of which.cijpssts of 

opaque or milky opal ; it forms ao undulated crust of greater 

' 'OT less thickness, which posses gradually into the pracfiling 

''^^'itM«r.'"' Sometimes it occurs by itself in minute fimuretj . f«fl at 

irtdl lo hu.,.>.. . ., r- „i..,i^>-l.lR,.jr bn* 
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^■1- Bf Beudwu oA^C*^ &p(a:<^4im%a*%f. 

^^■kfrthnesit isinUi'iKMMl 'tosDiall'li^wS'tn tbo^ 
^^■AouB I:tnds of opal. 

^^PbtAlactitic opoi {topai coiuretiormi^i iamspuoat,' 
^^^H^' or cpaqtie, n slill found in: cm'tHin lisiURs 'of wfairiiLil 
Ihlbe the iraDs, or in geode^: lUefc atv ccimpoaed of smalVi^ 
>lsM4ffis,' whicK adhere more or less fimily tU one another^ Ai\ 
ii^ich, when limpid, dilfrr in no resp«t from hy^tto.  T%<f 
also assume a )W(ui_v Uistre, when slightly htaied, lose iMirvih 
herence, and break into small m:aies when ex][Kiscd to a ml 
heat. Their aggi*gaiioii gives rise to innsHes which hanki the 
fippetnTDice of heing homogeneous, and pn^sent ihe dspect'of 
itipt£a similar to some one of the varletieii aJremlv RientioDeKl, 
''l^d ' Wen to the iridescmt opal. Sometimes the striacUU»nB 
'^i^lfemc\y itiitUiPe, and completely fill up the irregular cavhia^ 
^ftife'ttirall ffssfffes by which the siliceous matter has penelFCtU 

'ittidihe rock being- equally filled. i liin 

'"In some instances, the opaline matter Iws fi>rnied' oa'the 
t^s of the fissures only a very thin layer, wliioli praaentvcUc 
laiftpctcranec of minute tortuotis canals, having ihetr -aurtrnt 
covered with very miuuti; stalactitifonn points iyittg Icngchwiifc. 
These surfaces often preweJit the SBpen of certain ennhjkpo. 
'ihlc'es, with elongated and tortuous vesicular cavitit's.  i<fi 

Iridescent opal {TopaJe irisie),' Which is the priticipal lol^e^ 
"'^'tesearch, is also plentifaBy disseminated in the rocks, < buc>)rf> 
hiost always in extremely minute nests ; it is v^ry rnryy thsxSt 
'ttticurs'in lai'ge pieces, like thi otliUrr varieties. Tlie wof khig 
'^inctimea goes on ibr yearS before b piece oct-urs of iW aizv^ 
^tt#enty BOtrs picee. The largest which has ever bisen. fobnd, 
'm'tis far as 1 know, is that of thf imperial cabinet of Vle^i; 
''R'^dF'the siie of dtieS tist, and weighs 17 ounces. ThiB-nMg- 
'■fcfflctnt specimen hftsfecen knwsn at Vienna for more thut]«wo 
ifentiiHcs, and it is neither known at what period nor h»jw it was 
'•Obtained. It is polished irregukrly toa«oid diminhiillingiitt'aiiB. 
'Tb^i'eat^ manyfissiireSitf it, ftttd it is not completely diBongli- 

■^ fMftl ihe tnatrijc. ■^ 

""Tfit i»loiirs presenK^ by this kind of opal are extrotmily 
%ribii*'i all the ••**, violet, red, yellow* gre«i, fitojarc 

M^d'lh ad W ways, and prejwm the >«fafit 

k'&M'dgl i^.i'-Ttlis heatitiftil stmte'is'dbo 



is gnat-nquurt^ aiidal^rayeniHmiiiha.aliigli priw : tlie sdiaU- 
est possible, when it is beautiful, docs not gi) .fur lew tliaii ftiur 
4if.linig^i[ieas) ami whenndie dimeniuu9!> are JargEi UK' value 
■u^ta^MtsiolisgoUier heyond proportjo)!. , Tlwre is a very heau- 
•tibxheptKitaen ak Kau^liau, of tho size of a.Gioall cm^n-pj^oe 
\i^<.V^pet%t:im), fpr wJuch ^0,000 flia-bs (or 79,000 f^apfis) 
wWt^orai It ia Kcportod to liavc beon pureJaaBed liy ihe;|B»- 
-QonrdeJ-Birudct'ii, tjjft: pr«6eDt concessionary {i.-o>iCEsaiunaife,.fi^ 
tti«/)ia£itbe>opal i^inea; but I Imve nut learnt for wliat pjri^,i 
-jdjTilieiSrideaceiU coiuiu'3 preseiitixl by opal are noti «ssur^|y 
lOHQJig-tP cmdts or fiEsiirefi, as has fianoeiiiueH been saicli,^ 
,bbc)tQ;ii»<|iot tlie leaat appearance of fisBUie to, be segn Wi^rf^P 
moatibcautifui. apeuinieiu.i die ^nalWt futgipeiits intp w)iii;^^A 
.^teeiay be broken, itreKent.^xacUy die same play of ^1^-^ 
Itbe-iergesL , TJiisi.piay ol' light is. eKplained >» a let^s formal 
manner, by the unequal distiibuliuii of vacuiucs, pf ^ifie^qt 
>dj!ei^ in whitll water. ia found inciosej;; it ia easy, ftom t^^ co- 
jlture«bserved,'Lu estin»ile,llie wze, orj-aljiei- llie d^reet^j^ji^- 
jSBllcQess of lliesB vacuities, proceeding upcm the Ne»;l,Qm^ 
■tiieory of I coloured cings,  ^ ,\,v> 

.1/1) jF<w(^if(oiM Opal also occurs pretty frequently in die is^ 
veins as the other viU'teties: It is impr^igmited lyitb a greatei^f^r 
j'ltSfl.quaiitay vf bydrai&ol'iron, which lias probably beea si|Dul- 
.ttafleously deposited, or iuto which, the siliceous matter may \^^ 
jjieefl- sybsequeijtiy iiiiilLi!ated-,.,i9oiiietit^iea the .appeijram^ is 
iAiislk a<tull opaque opafc, slightly coloured with ytJJow.^ i^jjl 
'^.iii.theisamu nesl.^ ^h«!^D^tily of i^ori augmei^tj.i^^^ 
Samlliule, and ofl*o i** ftpd jiolhiiig but aii opal-j;^^r 
HilljaspiiSt Wem.) ai^iitar.ij) Byeriy;fc^>ei^,IjO tht^e of whifji 
-;)MtisWl< speak afterwards,, and whiehi from , this circun^stapce, 
i.^peafitQ.be true ferruginous ..opiUs, , .I(t iKcasiooally ocpu^^^ 
.'iarge «e6t9, in whidi the opal, is.uo longer dis^igiyshflbli;, ,pj;^d 
.'UKtlws .variety are Co he referred the specimens found arraii,g^ 
-iWiuoJleutioDs,, under the nw»e of Ojwi-rJaspcr of Csery^njf^. 
Sometimes the iron becomes so abundant, that (he ppfdii^e i^t- 
^tcff)discoveni itself u»Ly iby fheffrfsiupifs.hfiitre whi^h it pmi^in- 
i»te«i-,iO'tJie mass. T^e, mixture tftk«s,phi£«v a^ .™*')J "» tbfi ,ip- 
' descent opaLoa. in;. lite odiec >4^i^tH»: i^;is il.<»l;ich co^is^^ltfs 
.the.bWJi Dp^i{thiU iSit0lsaylijiw4iB>»n>,]w|«fiUi^,^e?^gfl)l[^ 




rare 



M..B«i(lmt (HI tke OpaU ^Uuatpattv. 

to fiiid iwsscaned oftlie refjuj^tv Ijea'.itv, beciwiac the reAec- 
wiiH itre'ldeslrojcd by ihc mkiiaret it is also tiiiicli esteefni>d M 
iktwftind of itsriu-liy; the reflections are dull, nntl most «loi- 
■ttiiinlyvtokt or pillule, alI'Ui6 other titits bciugabsorb^i by 'tne 

^afliid>6ftIicbiLsi..  . .' I ..  ..T....r 

'.'' If is tlie case ihal opals of fill liinds'are siisceptihJe of a)ti-t»- 
iJWi; ^hey hecwnie white, lose their Imrdness, aiiil iiav'hc 
'Btt^BrtHie*!' H-ilh the jioinl of a knife ; they odherc siroiigl^y (o (6e 
■^ftM^itfe, inibibe water, atul, by this meaiiB^ sometiiiius r?gal|i 
"iEHMf ' milispareiicy atiil iridestont colours. It ii id this state 
TO^'Wiey" hive been named Hvilrophanc ; biit iindor tli'is aiiiK^- I 
liStWtfiitf Opals, in ati altered slate, have been united, n-ithcad J 
■^Sldtil^ "'ei\uafly deeomjwsed, and whii;Ii also regaiiti,' wlicffl- 

pli^i^ in Water, more or less of their tran'^pareiicy. ""'' '^ 

'**^ 10^' sii^jjf'tlitlg these' altered opals to varioys esperiniet^'SfT 
IBurJa' tfi'at they also regain their trans])arence, ivhcii 1ie^«^ 



■roxAiglybtefbrethc liloivpipe; they crack (ur split), niarcOTlesa, 
tit tfe'^ 'saViie time, which seems to indicate a condcDsatluti dtl'"3ie 
'■robiiinye'; and a^inounces, in a different way from that bitllierb) 
SnflWi; 'tftat the opacity is i>wing to the vaciijjics coiitaiiiefi' id 
"^e '^torie. AnotliiT i.b.servalion, «hicb I made at llie s:^^^' lirac, 
"S, that'Thc opaquf varieties, which re.-,uine their iridescent co- 
'HHhfe'afteVihiinersioii in walcr, do nut rej|;ain ihi-m from tlie ac- 

■ttbn 'ciffire ; ihoy merely become transparent. -" " 

■""Sometimes ihe alteration and dceoin position of opiil beroirai 
'«i6mpii''te, anA there results a white substance, peril;ct)y ear^v, 
iand capable of mixing with water, but not, howexerj to as to 
ibrm'a' paste like argil, Tliis eardi is sometimes carried' aWaV 
OT- the"''w-ater, and deposiied in the cavities which occur in 'iU 

'"''indepi'ililenily of iheso alterations, there exists aJso,'"'m uie 
^Wyst solid anil liv.-.iiesL piirts of the n)ck, small nests of'a v^ 
^Mfi^'mktter, ivliich roiidiiy cnts, and produces a particular liiic- 
'iftfo^ty under ihe edge of the knife. This nialter is wTijiisl^, 
'^J^Uuwish, 'bluish, and sometimes it presents indications qf iric^es- 
i!erit"Wfllx;fiotl3, It is very soft to the touch, and, when it liaa 
'ftibiii^'AW^(fer,l'  " .."rfBtiently tenacious to be Ueadeil ^ 

twe«n the finger 'lieve that lljis matter is ov^--'*- 

it'll^ttilrtpbiStiori ■6'lliat whiii We have ml 



^^^" M Bciidant on the Opals ofHM/ngary 

Uoi^fO, '' TKP li rlit 1 unnci lu « !i th it occius inclosed iQ ffrp 
rocksj !l t iiki n t li ^ t 1 ttii t;\|i( iec! lo iht uiflueuce of thp 9K 
t|am rptlyjr of npin on that i^ it. a particuiar slaie of opal "X^ 
workmen alai diHUnffiiisli the'.e earth\ parf- wliuJi thej T^g^I 
as (jpal that i"^ ntt jtt nj>e, tn hi tlio^e v'ucli arc produce^ by 
tD(. evposiiro of o[)al ti tlic air wlinh tlicj nime burnt or calj^ 
Tied opal It Is to Ik (niaiked, in suppott of the distuvftf^ 
wnitli I halt (ItLinnI it prop i to c^rablish, tliat tliese T^|1t/|fy 
harden a 111 ik on cxitoshic to tht. in and crick, i(i cpllec^jUjjj, 
jDrecisclv in iIk ^diic iva\ ja ul miini, >r iilita m a ^mp j^ 
jeDy, which ait dtan.ctt{,d ui our lahoratonc IJi^^iWiiHS 
cupistincL takes phci. i\ith re^^ard to subaua^^^f ''iHfilljIflfr 
proaeh in charactei to thi. opal-i alitadv de^ci ibct^. XJL^J 
Jiave observed on the one hand 1 1 i Hibnil n thq i&sum oi 
,^ jBOTimtre u. liachMc on the f h r it Iul, i ntz, ,^ tjftoffl- 
^ vuiesotiwl IrlnJja nd lI i i i ^U , lurat.^ }^)f^ 
Twen, wnhoiu d nil jb-AH Uiui <i tJm kind i Jnt)a ha>f^ I^ 
certain authors to sa\, that opals aie foutid, when i^i |^ 
Dowels of the earth, s sifl d"* to receive the impies^^jfl of 
the fingers, and that thiy hai len only b} expo nre (o ^jje 
'air This idta is not, perhaps, o ridnnlous is n ght at fir^ 
be imagined f r we kno\ that sihcd in lulion aisuq^f*, 
on drying, a ceitiiii d ^ice if iirdnts-,, ind a Iw^k a^ 

facbiipg to that ol opjl II is Ii t ihnt the j,rcater lifini- 
cJ opals arc solid, «licn til en iiom the ntl but, ^tfj: 
finding them occasiomdlj snj] )it and cii iblc ot drying in tJje 
nir. might it not be -fiipposcd that tht re t hji undergone ihw 
desiccation iiji a sloxser ninncr in the bowels (t the ^arth '' Bw 
admitting this hvpothosi we tan discover the reason of me 
difference nh ch exists litH ten the h\ah(ie ^nayt^ j^lldfJlMl jthe 
riuart? will be tht pred itt if a er\stilhiiation ot the siIicmub 
matter, and the op 1 ihc re ih 1 1 tin. dts ccition of i gdiUWf^s 
precipitile I must remark, ] iwntr thit this i mciii^ a, hv- 
^ pijrtiiesis wbieh, i hile thci ai =1 iil i itt n ia\ o 11 iit it, has 
I t It suth, (n Lxanijl 1 lit t\ blunge of 
.vnh rfc_gai 1 li ul icli 11 1 l be adr iited, t^t 
1 ^ind ot ^>liiti(.li ] 

ntn"i"ir ™'*"'^ '^''''t ''' ^9'-^^'^ Mit^(^t(E(i?^ cHnt•^D^^l^phu 

ret of iron, in lerj nnnute cijatals, which I have always totiiid 
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-ift'HKid^'; and it follows that lh'eo]tal itse)F, wbich is J. 
Uktlie stime manner, also contains it in greater or It'ss qiituili^! 
•^ffiiis, pyrites, wliich appears to 'belong to the wliite sulphuret 
a iron, readily deeomp()s^s on eX[K»sure to the air, iind aWorcw 
slilpliale of iron : it sometimes eaiises tlie deeomjio^uori of 'tlie 
tik^, and even of the opal, in whicli it is contained. Accormng 
miny ohs^n'utSon, this stil)stanc« is i^llier rarej and dccurs onV, 
hexe and there, especially in the dark-coloured and soJt parts fl^ 
rthifea'ii'lx' (gwj^'Ht^). I remember to have heard the e>^!ence, J 
iTofji^tTiteSm'Viie opals of Hungary denied. It wag asserteil,'t^^B 
■h^Iiiliybtciirs in the varieties of tliis subsf an ce, which are mS m 
irntl' In certain metallie veins ; but the observations whicb J Have, 
Tntade'Vit Csi-rvenieza, and the specimens whlcli I have bi-ougW 
''fttom thence, jjlaee beyond cloiibt what has already been said'^, 
-Bdi' Mt>li3, iv-ilh regard to this subject, itcwttirds ''t'ciscft^ '^ 
iiaoAi'T auTite, p. 296.) "'^T 

( Cavities of the porphyritic rock somettnies occur, ITlIeiwitn^ 
•Bfiils bf different kinds, in very tliin laminsBj which are v«-y niu™ 
[Vl't^dOS, and separated from one another: these laiuinai" aia 
•aoin^times arranged in a paiallel manner, and sometimes entss 
■«K^ 'rither al various Jingles. The aggregate of tliese lamuite 
£^n!s'a small mass, whieli has the appearance of beiiig craclted, 
le structure of certain nodules of,' 

, . , ,  i-iTii> ylJj 

iir m vems, to which the name of . 
'"fi&kly Quartz {(luar:: /lac/ic) has beeu given. ' " '^ '''V' 

• It ii hot necessary for me to discuss, in tliis ])lace, tlie natiiro 
rf^ipal, 1 shall only mention, tliat analysis lias only diacoyered"" 
^fffibi'ind watef, in the proportiiai of 1 to 8 or 10. Sonie cho,"" 
usts have considered this .substance as a hjtlratf of nUtca ; l^, 
is merely interposed : such is the opi-' 
«(ft'bf M. Berzelius, and i.s Fotinded principally on the fact, ihr' 
silica cannot be niade arli/iciatly to combine wllh water. 1 
not speak decidedly in faiou r of either of these opinions ; bi^t 
may obseri'c, that it is evident that opal, as well as all that 
been designated by tile name of Silex Resinite, ditfers essentisilj 
frorii hyaline (;[uarti!, and cannot be considered as being to \im 
substance, what the compact c-irbunate of lime is. tg the (jrystai- !|a 
lized carbonate. Opal is very fra^le ; its fracture in. liio purest ., 
and thost transparent parts, is in ho respect that of qu^ta; it 



■iMn vhicti reminds 
 .quartz, which 



rfsemblcs the fr Act we of dried starch, botKin the furm ^ftfl^ 
fragments, aiid in the Kistrc Opal j-. tusily scratchtd by iju«^W^| 
itjls lighter, aud lilc ptarlv lustn- v.\iid\ it iLssimus oa bf,^ 
baite4i— r^he opatilj wluih it acqiiire5, — the faiihty with whlf:^^ 
i» may tlieii be truviiblid down — tin kuid of de<.umpos)(u^ 
wludi It yudtjgoes, — dl thety. an. iimsLani.es indicxte a peculi^ 
rity of natur^j which, hoHtM.i lU (!i.tLriiiined ab ^el, is jiot,^|!„ 
1^^ evident ^ ^j^( 

It 1)0^ betn errontuusly aastrttd, that opal ociurs in Huog^i|rjf[, 
in ^cc(.ssi\e bedh at iiianv ti>.l m thu.kness Ijl all {)t<tW) 
wpere I ha,\e ob^ened this subsUiui., I ha\e a]wa\s fvuiid 1^,P|, 
nests, ,qr father mieiiisot ^ruiter or li.'i-> tMtnt, exttnding ip^^, 
durection^ It i^ lu this uiannti that it is fimnd it (.senioitfj^u 
where tliid Bubbtann. la very abundant, and liaa evidenlly .61J,s4il 
eiltiec op^u fi^urLa it) the ruck, postjeriorly to its consuhda^nf^ 
or irregular tanties naturally existing in it. Not unfrequenl^ ^i^ 
the fibsurea =till open, have their walls tovpred with a lining ^ 
opal of greater or kss thickiifas in other places, the eaviU^a ^ , 
celliues filled with stalaciues, evidently ^mouHLe a subst^i)^,^ 
which has bctn infiltrated IlisiIj, the veinsj which often pre^^,^ 
vacuities, m which ihe matter ip niamiUated, and in wme Rifi^r . 
sure purihed, still leid to the sanie result On examining 1,^ j 
spknnieJl^ we often pcreeive the faa»ures of tht; lock by whic|^,jj 
the substanec of the ui>al hua penetnted into the civiLies whff^ 
It has fOleJ in part oi la whole lu oti^e^ caseo, the DiMn^ttl^gj 
which the Bjiiall nests are th seuiinatetl iii the matrix, seeplfl ^ 
lUOicate that they have been formed simult.Uieously with jhp ,, 
rocli. which includes them and the\ recal to mind the V4P^y'^ 
of Hint which have been formed in oiu chaika ^ 

TTie rock m which the nestd nnd vein of opal oecur at C§^I!j(,q 
vemtxa, has given iiae to man\ opjwfsite opinions eom^^^^,-^, 
eonaidercd it as a production of fire , others, as of aqueous pfl^^,^ 
gin. Iiencc it has been named, sumetimeB a ia^a, someum^ ^ ^^^ 
griini(e, oj- rjlhtr 3, porjihyry, an altu td porphyryj a (ircccia^e^ ,., 
^rphyry, .ihai dined ihi^ The tact is, that the mass ol mtfUO- ,,j 
tains in which this beautiful substance is tound, is entirely icm^ ,,1 
ed of Uachytic conglomerates, which extend from the height^ ^ 
Soval' to that ol ffaschau and vihich present a great numba ^^,1 
▼an^tics, actordiog as the fragments of trachj lea have iKempora^^g 
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klefiH triturawd, mort- or iws aJiemt, imd as lliey awmnrt?* 
 numcimis m the paste or Imms which results from their uAi 
buiion. - '^ 

f The most elevated parts of these mountains, thoM' whM^M 
niVfit thf ucntre ol the chain, and which imliiediately'rewUpjfc 
t trachyte in mtit, are in geneml (■otnpo»e<l of largb UtStm 
i upon one iinoiher, aaA between which there eJttsCs liAlft 
If lomeratc, o coarse paste, rehiiltiufj from their mutualMtdA 
I their deoompnsiunn. The mwe advEineetl arid nhn'hVMr 
tUs, caniain in general s-maller and more altered t'lTij^eittai'Mtf 
Me is always extremely abumlanl ; it is often conftHlbM 
» the fragments which il incliides ; and oe^^'urriiig EnmoiiHi 
dutcly simple in large spaces, it bectimes impossible (o-Wfit 
Iguish tlie arenaeeou' nature of the deposit. In thh^«a9la,'W^ 
either homogeneoLis rocks, with an carihy, smooth,' *Vr ' 
! conchoidal IVacini-e, which presents varioiB t 
or brwwn, or jxtrphyritic rotks, which often even' 
he (Aaraelers of the roeks produced by rrysl 
Iheie last varietiee are of variims natures ; some «f ' thtflU^ 

, at firrt »gbt, the appearance rf a porphyry, bfecaoi 

•marked with a great numberof small vesicular*avili«f,' i 

rhich is tilled with a while carlliy matter. The otheVs fm*«^ 

'Accitfulcharat^ters, because they cMitiun fragments of fel 

tlKO entire crystals, which often appear to have been lbrttf!4< 

nctly ia the earthy mass. These are the rocks which liirW^ 

1 ticularly deceived naturalists regarding the true natuM-^ ~ 

xix of opals, because, on seeing them iaolaled in «oIl« 

i not ]Jossible to know that they ore only infiMlriy. 

rtions in the midst of the mass of very diijiRM cattle 

Lis not so when thev are observed in situ. They are M^i 

e first glance, evidenlly connected with parts, where the- 

though abundant, incloses vfry distinct fragments ; and 1 

ftisirapossible not to remark the intimate connection df 

B deposits widi the coarser conglomerates whidi compoflt ' 

eater part of the nioimtains. 

I The veins or nwi- f opal occur every where in these' 

liliey are found 'resurface, as deep in their sill 

wi nowhei-e li to observe, n.a Ftchiel as«HT«^ 
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ttum exists a sterile upfper bed, which must be traversed before 
Uw mass cuDUUning the opal eau be reached; probdjly liio re- 
marks of this naturalist apply only to the iridescent opxL, nhioh, 
4^. appeared to me, occurs some feet deeper than the surfaoe of 
th^.formatioQ. The veios or neata of opaque or miikj opal ace 
aXwOffs mu'c oumerous and larger than those of the iridesceot 
variety- Most commoaly, these veins traverse iodisCiBctlyi'jdjl 
tine parts <^ the mass ; sometimes the vein bends round blooks 
or laasaes of trachyte, aud is found placed between theni Ondilfae 
paste by which tJiey are agglutinated ; eometimes it tcavfiBcs 
l^f! blocks themselves, when they are not of great size, or pen^ 
tratfv into their intericj^, to a certain depth, when their< diitie» 
Sims are very considerable. I have observed, that, in the ctsaata 
conglomerate, the veins were in general pretty large, and t^at 
t^ffe.were few nests ( while, on the contrary, in the parts wbem 
tbfl paste is extremely aliundant, I have remarked that theoftnl 
q(eu£e more particularly in nests, which appear in some measun 
I i)<rtCwpovary with the consolidation of tlie deposit. Sometimes 
Ifa^e is «veQ the appearance of die whole mass being consolU 
^litsA by ao opaline siliceous cement, intimately mixed with, the 
I ort'iy parts, and which is deported, in a pure state, in the amall 

(;9vitie& €i the rock. 

I -,, , Cwrvenit^a is not the only place where opal is found. It ap* 

[ pfW& that it exists also in the same group of mount^ns, from 

' Btamita to Lrdoeske, at a little distance to tlie ncM'th-west. It 

I i^ifcrtaiu that it has been extracted formerly above Zmnuto, oa 

I ^tw (if^P^te declivity of tlie mountains. I have be»des, found 

<fMi|ue and milky opal in a great number of places where tbfi 

I Xg^ifi^Ua conglomerate is abundant ; it occurs round SchomnitB 

I vgdtlKii'eniiiitK, 03 well as in the mountains of Maira, and in those 

of [ -Vihoriet. In short, locahties are mentioned as occurring in 

I q)0n.yi places wliere the rock is Btill absolutely of the same kind, 

Uut<noWhtjre do iridescent opals occur ao beautiftil and so abun-^ 

I 4wt as.in.thc n^bbourhood of Cservenitza. 

I Altiiough, in general, the tracbytic conglomerate appears to 

b^t,^ Ilungary, the pacticidat matrix of tlie opals, they occur 

' alaa ill' other kinds of debris, and even in the rocks in sUu. "V 

' l|j(f>9 fpuod themiUy vaiiety ia the conglomerates of trodtyttu 

I voi„ VII, vo, 14. OCT. 1822. z 
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porphyry, on the sides of the Gran, at Bzenicza, at the extremi- 
ty of the valley of Eisenbach. It exists, also in kidneys in the 
pumice conglomerate, at Syba^ near Neusohl ; at Bar^ on the 
southern declivity of the mountains of Schemnitz ; at the foot of 
Uie mountain of Sator, and at Szanto, near Tallya, ia the ^ruup 
of Tokaj ; at Erdo-Benye, &c. But the opals of these di£S?rent 
places are, in gen^^, less perfectly characterized than those 
which- we have just mentioned; their fracture' is intermediate 
between that of opal, properly so called, and that of flint ; they 
have sometimes a fuliginous tint of colour, and approach to the 
whitish or brownish mcnilite of the neighbourhood of Paris; 
they also pass into opal-jasper, of which we shall speak in the 
following article. 

' :Opal occurs also in the perlitc itself, where it appears in the 
eelluies-or fissures of the rock. It is thus that it occurs in nests, 
and' in small v«ins in the perlitc, at the extremity of the VaI-> 
ley of Glasshutte, and at Telkebanya, in the trachytic group 
of Tokaj. In the first of these localities, die opals are of 
the whitish opaque, and milky transparent varieties. . In the 
seoond, they are wax-opals, fire-opals, like those which M.<de 
Humboldt has brought from Zimapan, at Mexico, where they 
occur in the same matrix. I have never seen this substance in 
other rocks of the trachytic formation : the siliceous matters con- 
tained in the millstone-por})hyry {porphjrc molalrc), are always 
in the state of calceilony, of jasper, or flint. 

OpdLJasper, — Werner has designated by the name of Opal- 
Jasper a particular species of jasj^er, the basis of which is of the 
nature of opal, and which occurs more or less mixed with 
foreign matters, among which the oxide of iron appears to hold 
the most important rank. Hungary is still one of the countries 
where this substance presents itself in the greatest abundance, 
and that which has furnished the greater number of specimens 
which we possess in collections. These siliceous matters often 
fill the fissures of different varieties of trachyte ; in other cases, 
they are found in the form of kidneys, in the midst of altered 
conglomerates ; or, lastly, they ha^ e penetrated into wood depo- 
sited in the heart of these deposits. They present, in these va- 
rious circumstances, different degrees of purity, as well as many 
viuieties of colour and general appearance, and pass into each 



M. B^udsnt on the Opab qfHuogaf^. 84S 

oAller by- ft great number of gindations. They kre all ettteme*- 
ly brittle, lAdbreak mto a multitude of fragments on the least 
blow. They are Also soft, and may be scratched with great eajse 
by the'khifef,- ublesa when, bemg purer and semitransjyarent^ fh^y 
fiB86intod][^, flint, or common jasper. -' 

• The p<ife6t bpel-jasper, which is only an impure variety of 
tfaoaS'^mMpa^of Werner, presents a yellowish or greenish cblodr'j 
i^ fraictilre is sometimes conchoidal, more or less {Perfect, btrt 
inoBt commonly splintery, with the splinters pretty distincdy 'd«ti 
fined, and the lustre is that of wax. Heated slowly to rednesRs; 
tbiB kind of opal assumes a brownish colour, which seems toiW-- 
dicate that the colouring matter is oxide of iron. ' " ' 

On the one hand, this variety assumes a little transparency,* 
imd then passes into wax-c^al, of which it certainly is only a i^- 
ticular stftt^. On the other side, it becomes gradually softcfr,' 
loses its colour by little and little, and then passes into an impure 
substance, ^vith an earthy fracture, and a yellowish or gre^^ 
ish white colour, which may be designated by the name of 
Earthy Opal-Jasper, This kind adheres strongly to the tongutf ; 
it leadily imbibes water, and' then assumes a slight semitHanspa- 
rtnbe," attd a yellowish or greenish colour, precisely like the wax- 
dpal ; it - d6es not blacken in the fire ; but when it has b^en 
strongly beAt^d, it becomes transparent, and perfectly limpid on 
the edges, precisely in the same manner as we have seen with 
regard to the altered opal. These characters, added to the cir^ 
cumstance that this variety always forms the outer part of the 
kidneys, 'while, toward the centre, we find the pure waxy opaU 
jasper, might make us suppose that it is a state produced by de- 
composition ; btrt this is probably iK)t the case, as we shall show 
afterwards. 

The iron is also found to introduce itself gradually in greater 
or less quantity, and varieties soon occur which are extrenSfely 
loaded with it, and which might be designated by the name of 
Ferryginoua OpaUtMper. The colour is deep, of a blackli^ 
brown, or chesnut brown, passing sometimes into ochre yellow^^ 
these various tints are sometimes united, and form veined tfr 
spotted delineations. The fracture is commonly conbhoidal, afid 
the lustre ici pretty analogous to that of resin. It is this circaift- 
fltance whidi has occa^onally caused this substance to be calkd 



■^ 



344 M. Beudont on tite Opala of Hungary. 

PitehsUme ; although this expression has been excluslTe^ i^ 
sUicted by Werner to vitreous substances, with a sooiewbit 
greasy lustre, which, like ob^dJan, approacli to the nature of 
felspar. The powder of diese varieties is rust brown ; and who 
one has broken several specimens, his hands become tinged jtut 
in the same way as if he had been touching certain kinds di 
earthy iron. In some parts of the kidneys, nests occur enlird) 
formed of pidverulent oxide of iron, which are ea^y detached, 
and which leave irregular cavities, somedmes divided by partitiuu 
of jasper. Sometimes the entire mass is of oxide of iron, or of 
ochraceous matters, whicli are found here and there pepctnud 
by the opaline siliceous matter. These masses are, in some pan^ 
sufficiently considerable to be wrought as ores of iron, whidiii 
tile case, for example, at Eendereske, not far from Munkac^JB 
the county of Ungb, where the mass is also accompanied, vilh 
a particular green cartli, in which v^ns of opal-ja^ter equat^ 
occur. The iron ores of Zamuto are in the same situation ; and, 
perhaps, also those of Domonya, near Unghvar : it appears tlul 
there are similar ones in many other places. 

Opal-jasper, whether pure or mixed with oxide fif iron, sonw- 
times loses by little and little the resinous lustre which commoa- 
ly cliaracterises it, and passes, by insensible gradations, into com- 
mon jasper, which then presents various colours, whitish, yeDow- 
ieJi, greenish, blood-red or crimson-red, the fracture being more 
or less conchoidal. It passes also into calcedony and bomstoo?. 
It is also asserted, that beautiful canielians have occa^naBy 
been found in the same places. These varieties are much lesi 
abundant than all the others ; but they occur precisely in the 
same matrix, and in the same localities, where they only {and'4 
parate nests. 

We have already seen, that the opals sometimes occur ij 
eoit state. I have not dii'cctly observed this state in the o] 
jasper ; but its occaaonal existence is sufficiently indicated by 
many circumstances. In fact, I have oflen found kidneys or 
veins of this substance, which presented the characters "" 
defecated gel- ' Tnatter, precisely ^milor to the de^< 

gelatinous sil 'loratories. The numerous and liugV T 

chinks which presented in their natural positi<Hi, 

those which ited ia the specimens which I have 
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ct^^cted, and which have broken them into Bmall ^agmenta even 
in my drawers, announce inconteslibly a substance which con- 
liuns much water, and which has undergone a greater or less 
contribution in proportion as this fluid has evaporated. Tbtese 
circumstances are still in favour of the hypothesis of which I 
have spoken in the article on Opals ; and it seems inipos^ble not 
to ccrnie to the conclusion in a ^milar case, that a part of the 
opals and opal-jaspers, are not the result of a gelatinous preci- 
pitate of silica, consolidated sometimes by desiccation, sometimes, 
perhaps, by an infihration of siliceous matter in a state of solu- 
tion. This infihration might easily explain the'passages of opal 
into calcedony ; and, at the same time, those characters in some 
measure intermediate between the two substances, which are so 
frequently observed. In fact, it may easily be conceived, that 
a calcedonic liquid may have sometimes penetrated the gelatt- 
nmis precipitate in greater or less quantity. 

The opal-jasper is susceptible of alteration hkc opal, properiy 
BO called, and there result solid substances, capable of imbibing 
water, and of their regaining a part of their original lustre, or 
earthy matters which mix with water, But there exists a great 
difference between the alteration which takes place from expos- 
ure to the £ur, and that which takes place in the interior of the 
earth. Opal-jasper exposed to the air, even the most ferrup- 
Dous varieties, becomes entirely white, and similar to hydro- 
pbane or cacholong : it appears that the oxide of iron is succes- 
sively removed in this operation. The stone, nevertheless, pre- 
serves a great degree of consistence ; it adheres strongly to the 
tongue ; imbibes water, and becomes translucid, without regain- 
ing any colour ; it remmns equally white after having been ex- 
posed to a red heal ; and, in a clear fire, it becomes perfectly- 
transparent on the edges, as is the case with altered opal. When, 
on the other hand, decomposition has taken place in the interior 
of the earth, the mass loses its consistence, and becomes soft, to 
the touch ; the oxide of iron constantiy remiuns, and there re- 
sults a kind of argillaceous matter, of an ochre-yellow colour, 
which imbibes water, and assumes the origmal colour of the 
stone, as well as more or less translucidity. It is to this last 
kind of decomposition that the state of opal-jasper which we have 
designated by the name of earthy, might be attributed, were 
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The different varieties of opal-jaBper txcnv most comi 
b the traclijtic conglomcTateB ; and iiarlicularly ia the more or 
I altered ])iin>icc, where tliey appear to Iw ronmed like 
mts in the midst of chalk. Thcw; kidneys are oft :n pre- 
sely defined, and very distinct from the deposit which enve^ 
(pes them. This is the case with the ferruginous opal-jasper, 
tnd with the white opatjue opal, into which they pass in a aii- 
Foeralog^cal sense ; but sometiniee the kidneys appear to Ijc con- 
biuotis with die envdoping mass, aiid to be nothing else xh«a_ 
PtAe reeuh of a siliceous infitu-ation into its substance. Thi« 
e presents itself in the kidneys of ferruginous opal-ji 
bo-med in the midst of deposits of oxide of iron or of argiUo-1 
tiginouB matter, and also in the waxy and earthy opol-ji 
I'hese two last varieties form kidneys in die midst of pmnii 
pbatterfl, which have been much altered, extremely divicit 
i reduced in some parts to an earthy and homogeneous slati-, 
e mattersj like the earthy jasper, have a yellotwsh-white 
oish-white colour, and assume, on iiibibinp water, a di 
bt) as well as a little transhicidity. On seeing this pod! 
ment), it is impossible not to imagine that these Tery 
Sittated matters have been posteriorly filled up by siliceous 
Tfiltrations, which have consolidated them a little iiere and there, 
r «od given rise to earthy opal-jasper ; while, in other parts, be- 
nming more abundant, they formed the waxy opal-jasper, 
ftie mode of formation is not that which has been Ibllowed' 
^iUture, it must at least be owned that appearances are mui 
I favour ; for the mass of earthy opal-jasper sometimes 
■pBuns numerous angular cellules, of which some have 3-emi 
Pstnpty, while others are found filled with true yellowish 
nearly transparent, and of the same tint of colour as Uie w 
Ksp^, which is found by its side, in kidneys of greater" 
and fonning part of the same mass. This pehei 
rrf the pumicose d^bii^ by a siliceous juice, is submitted to 
rfliination, in ih' •"" pumice-conglomei'ales which 

rweady descriE '(a.e taken place in siich lai'go-i 

wiH >. cfmceive it a fnrfU^ri. to'hl 

Fjikeu place in ' 
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- Opal-jafip«* occurs also in veins in the solid rocks of the 
trachytic formation; but every where that 1 have met with 
them in this position^ I have always observed trachytic or pumi- 
oose conglomerates above them; so that it appeared evident 
ttough that they owed their existence to the fine matters which 
the watiers had drawn off on passing through the conglomerates, 
and which they had subsequently deposited in the cavities 
whieh occurred on their rout. Sometimes they are small veins 
(filons) of cracked opal-jasper, having the appearance of a de- 
fHOcated siliceous jelly ; sometimes they are veins of oxide 'of iron, 
impregnated wholly or in part, with siliceous matter; lastly, 
they are sometimes fine white matters, which have here and 
Aere passed to the state of wax-jasper, or to that of earthy 
opal-jasper. 

It would be useless to point out particular localities for 
qpal-jasper ; for it is found every where that pumice-conglome- 
rates exist. I shall content myself with observing here that 
the village of Sajba, near Neusohl, that of Jasztraba, at a 
ibort distance from Kremnitz ; and, lastly, that of Borfb, on 
the southern declivity of the Schemnitz group, are the most 
^ebrated places, and where it appears that beautiful specimens 
are stiU procured. Those of Sajba are remarkable for the 
beautiful colours which they present, and those of Borfb, for 
the varieties of colour exhibited in the same specimen. 

Opalized Wood. — Opaque opal, more or less coloured, and 
Hopat-jasper, by impregnating wood buried in the midst of pu- 
micose debris, have given rise to opalized wood {HolzopaJ, 
Wem.), which, as we know, presents a great variety of colours 
and degrees of lustre. It is evident that the wood, in this case, 
has merely served as the receptacle of the siliceous matter which 
has been successively infiltrated, and in the same manner as it 
has formed in kidneys in the same conglomerates, or been de- 
ported in the fissures of rocks. The organic nature of the 
bodies for which the silica has been substituted in this case, has 
had no sort of influence on the modification which reduces it to 
the state of opal, since it presents itself witli the same charac- 
ters, in nests or in veins, in the neighbouring parts where no 
organic debris is found to receive it. A single difference that 
is observed here, and which still proves that the petrifaction is 
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to tile infiltration of Biliceous matter, ia, that this ix in 
measure pure, and is found disengaged &om ( 
.ter as by a filter. The greater part also of ihc opalixolt 

which I have collected, has a more or less dete 

islucidity ; the matter is commonly harder, and whatercH 

colour may be, the powder does not st^n the fingers lilw 

of the ferruginous opal-jaspers. Sometimes perfectly truia4 

it opal is observed in the cavities of wood, in small iinduM 

nests, or in stalactites. 

The colours which these opalized woods present are extr 

nunierous ; sometimes they are absolutely white, and- b 

they assume very deep colours, yellow, red, brown, gi 

iwell as all the intermediate tints, resulting from the mixtuiV* 

(^ these principal colours. The same piece of wood,ifttbeo 

considerable size, as sometimes happens, presents colours altOM 

gethcr different in tlieir different parts, as well as more or li 

idity or opacity. In many cases the texture of tha' 

ia completely preserved ; and when the colour is aJso r^ 

|cd in an equal degree, it is impossible to distinguish hjf • 

inspection, the petrified specimens from thoso 
in their original unaltered state. It might be thought ti 
wood is capable of burning, and I have sometimes I 
to make the experiment, in order to convince inyseU 
Lt it was not so. In some of the pieces, the tissue of tha 
in others that of the fir, are supposed to be seen ; bul 
It commonly it is almost impossible to form any idea f>f L 
nature. 
■jTbere is also a particular modification in which the i 
although it has passed into the opaline state, presents a fibimt^ 
tissue, the fibres in which have no coherence, separate easily fi 
each other, and even preserve their flexibility : not unfi-eqtietttl^ 
a specimen is in one part of this structure, while in another il 
eauf^act. It is dlfiiciUt to say wliat may be the cause of t 
modification : I have often imagined that it ori^nated from tl 
circumstance of the wood being in part altered before it becai 
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I It IB a very remarkable circumstance, that petrified wood, in 

(lie state of opal, nt least in the numerous specimens whidi I 

have seen from many different countries, never presents crj'Stals 

of quartz in its interior, as is the case with wood in the state of 

I woodfitone, and which we find in the newest formations. It seems 

' that, in tlie former case, the siliceous matter has been modified 

 by some cause hitherto unknown, which has prevented it firom 

I (Tystidli^ng ; while, in the latter case, the molecules have been 

able to unite symmetrically, and to produce well defined crystals 

of quartz. 

Wood which has, passed into a state of opal, occurs particu- 
larly in the pumice-conglomerates i it is sometimes in the form 
erf trunks of great size, byt more commonly in small pieces. It 
is difficult to say whether this wood has been silidfied in the 
spots where it now occure, or has been transported thither sub- 
sequently to its petrifaction. However, since opal-jasper exists 
in the same places in true kidneys, and since the trunks of wood 
which occur, have no appearance' of being roiled, it is probable 
enough that the place where they arc at present found, is that 
toj which they have been impregnated with siliceous matter. 
Kccesof greater or smaller dimensions are also occasionally found 
even in fissures of the rocks where opal-jasper is deposited. 

< I shall not mention any other localities of this opalized wood : 
it is to be found wherever opal-jaspers occur, that is to say, in 
all the places where it is formed by deposition from pumicose 
conglomerates. All the dedivities of the traehytic groups vhidi 
Hungary presents, have furnished it in greater or less quantity ; 
bub the most remarkable locality is the village of Sajba, where 
the most beautiful varieties, whether for colour or for texture, 
are fount). Almost all the specimens in collections have come 
from this place. 

From the details which have been given, we see that every 
where in Hungary, the opaline siliceous matters, whether pure 
or mixed, occur particularly in the trachyiic conglometates, or 
sometimes in infiltrations in the trachytic rocks themselves. 
Every circumstance tends to confirm the remark, that this ia 
the general poaiion of these substances : in fact, they present 
themselves in the same manner at Mexico, according to the ob- 
servations of M. dc Humboldt ; and in the same way we find 
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in Auveigne opalized wood and npal-jiuper iu thu pumitvec 
conglomerates of Mont Dor and Mont dii CantaL Itexiite 
also in the pumice-conglomerates of the banks of tlie Uhioe; 
it cxM;urs id the Euganean Mountaios, in infiltratians ia the 
perlite, and in the felspar rocks wbich belong to it: it esitts 
equally in the Phlegrean plains; in the Pumice and Lipori 
Isles, and in the Island of Ischia. The Grecian Isle?, MUp, 
, idrgetitiera, ScorgoHsa, and even SantaHn, contain also a great 
quand^, which is found also in the conglomerates: of tbtsi 
ibave satisfied myself, by examining the collections depoated at 
IVeyberg by M, Hawkins. It appears, therefore, that' tUs 
modification of the siliceous matter is peculiar to the tn 
formation, just as fiint ajipears to be peculiar to the i 
calcareous, and jasper to primitive or transition rucks, i 
thus that the diA'ercnt kinds of minerals appear to be fl 
each to a particular formalion, which is one of the most ii 
ant facts of geology • 



A&T. XXIV.— Ora the Allcn/g of' Steel. Uy J. Stodaut, : 
F. R. S. : and Mr Faradat, Chemical Assistant to the B 
Institution f . 

X. HE alloys of steel, made on a small scale in the labc 
I of the Royal Institution, proving to be good, and the « 
I ments having excited a very considerable degree of in 
\ 1)oth at home and abroad, gave encouragement to atteniipt'il 
I *ork on a more extended scale, and we have now the piffle 
t «f stating, that alloys similar to those made in the Royal I 

* Prom Beudanl's Travels. 

+ From the Philosophical Tmniactions for 1822. Having oh^idy taidb 

ir readers, in vol. iii. p. 30ti>, an accoiuit of Ihe early and very inCereslio); ei 

ents of Mr Stodart and Mr Faraday, on the Alloys of Steel with >^ 

■e avail ourselves of the eatHest opportunil)' of printing the continuation crf'fl 

■luBble experiments. We atlempled to make an abstract of thin paper, ftnt H 

te details too important to admit of any curtailment. 

Mt Stodart was ao obliging as to favour us with ipedmens of sevnst Qf jjt 

alloy* for optical purposes, and though various platra at polished steel k(v( bi 

them for more than a year, were all nlTccted H'ith nut, yet not one of the a 

hale suflired the lesil chunge.^ — E». 
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tution, have been made for the purpose of manufocture ; and 
that they prove to be, m point of excellence, in every respect 
equal, if not superior, to the smaller productions of the labors* 
lory. Previous, however, to extending the work, the former 
experiments were carefully repeated, and to ^he redults were 
added some new combinations, namely, steel with palladium, 
steel with iridium, and osmium, and latterly, steel with chro- 
miam. In this last series of experiments we were particularly 
fortunate, having by practice acquired considerable address in 
the management of the furnaces, and succeeded in procuring 
the best fuel for the purpose. Notwithstanding the many ad- 
vantages met with in the laboratory of the Royal Institutkni, 
the experiments were frequently rendered tedious from causds 
often unexpected, and sometimes difficult to overcome ; among 
tiiese, the failure of crucibles was perhaps the most perplexing. 
We have never yet found a crucible capable of bearing the 
hi^ degree of temperature required to produce the perfect re- 
duction of titanium ; indeed, we are rather disposed to question 
whether this metal has ever been so reduced: our furnaces are 
equal  (if any are) to produce this effect, but hitherto we have 
failed in procuring a crucible. 

The metals that form the most valuable alloys with steel are 
alver, platina, rhodium, iridium and osmium, and palladium ; 
all of these have now been made in the large way, except in- 
deed the last named. Palladium has, for very obvious reasons, 
been used but sparingly ; four pounds of steel, with ^ J^th part of 
palladium, have however been fused at once, and the compound 
18 truly valuable, more especially for making instruments that 
require perfect smoothness of edge. 

We are happy to acknowledge the obligations due from us 
to Dr Wollaston, whose assistance we experienced in every 
atage of our progress, and by whom we were furnished with all 
the scarce and valuable metals ; and that with a liberality which 
enabled us to transfer our operations from the laboratory of the 
chemist, to the furnace of the maker of cast steel. 



.1 i. t 
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' * We have succeeded in ftising in these ftimaces rhodhim, and also, tboi^ 
imperfeetiyi platimiin in crucibles. 

• ;■■' 



$53 



Mr Stodart and Mr Faraday 



In making the alloys on a large scale, we were imiler the de- 
I flpssity of removing our operations from London to a steel file- 
t'JlKe at Sheffield; and being prevented by other avocatia 
I Votn giving persooal attendance, the superintendence of t 
I work was consequently entrusted to an intelligent and c 
I tul agent. To him the steel, together with the alloying t 
Jn liie exact proportion, and in the most favourable slate for ibj 
Kwirpose, was forwarded, with instructJons to see the whole i 
Ki^e metals, and nothing else, packed into the crucible, and^ m 

 ^ed in the furnace, to attend to it while tliere, and to sufTer itl 
V.Wnuyn for some considerable time in a state of thin fits'-- -^™ 
Vv>ous to its being poured out into the mould. The c 
K%^ next, under the same superintendence, taken to the ijltiqj 
BshU, where it was forged into bars of a convenient size, a 
^^Epperature not higher than just to render the metal sufficienH 
1,'taUeabIe under the tih hammer. When returned to us, il! * 
KiBbjectcd to examination both mechanical and chemical} a 
Itt^ compared with the similar products of the laboratory. Fra| 
■l^e external appearance, as well as from the texture of llie r 

 wLen broken by the blow of the hammer, we were able to ton 
i tolerably correct judgment as to its general merits r die: hai 
n^s, toughness, and other properties, were farther prove< 

jvere trials, after being fashioned into some instrumenlj 

 tool, and properly hardened and tempered. 

It would prove tedious to enter into a detail of experiimia 
made in the Boyal Institution ; a brief notice of them will i 
pi^esent be sufficient. After making imitations of vari( 
m^is of mctcorip iron by fusing together pure iron and nickd 
in proportions of 3 to 10 per cent., we attempted making i 
alloy of steel with silver, but failed, owing to a superabund 
of the latter metal. It was foimd, after very many trials, 
only the J J jjtb part of alver would combine with steel, and whi 
more was used a part of the silver was found in the form of it 
tallic dew lining the top and sides of the crucible. The fus 
button itself was a mere mechanical mixture of the two meta 
globules of silver mised out of the mass by contracBoi 

in cooling, and o ''.ohules being forced out by the. 

hammer in forgii r, when the forged piece wan 

examined, by dis ilutcd sulphuric acid, thread^ 
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or fibres of alver were seen mixed with the steel, having some- 
thing of the appearance of steel and platina when united by 
welding: but when the proportion of silver was only ; Joth part, 
mother dew, globules, nor fibres appeared, the metals bang in 
a state of perfect chemical combination, and the ^ver could 
oply be detected by a delicate chemical test. 

With platina and rhodium^ steel combines in every propor- 
^tm ; and this appears also to be the case with indium and o&- 
m^um : from 1 to 80 per cent, of platina was perfectly com- 
bined with steel, in buttons of from 500 to 2000 grains. With 
rhodium, from 1 to 50 per cent, was successfully used. Equal 
parts by weight of steel and rhodium, gave a button, which, 
when polished, exhibited a surface of the most equisitc beauty : 
the colour of this specimen is the finest imaginable for a metaUic 
mirror, nor does it lamish by long exposure to the atmosphere : 
the specific gravity of this beautiful compound is 9.176. The 
same proportion of steel and platina gave a good button, but a 
surface highly crystalline rendors it altogether unfit for a mirror. 
In the laboratory we ascertained that, with the exception of sil- 
ver, the best proportion of the alloying metal, when the object 
in View was the improvement of edge-tools, was about > g ath part, 
and in this proportion they have been used in the large way. 
It may be right to notice, that, in fusing the metals in the labo-' 
ratory, no llux whatever was used, nor did the use of any ever 
appear to be required. 

Silver being comparatively of little value with some of the 
alloying metals, we were disposed to make trial with it as the 
6r8t , experiment in the large way. 81b. of very good lochan 
steel was sent to our agent, and with it j jgth part of pure sil- 
ver : a part of this was lost owing to a defect in the mould ; a 
suffidenl quantity was however saved, to satisfy us as to the 
success of the experiment. This, when returned, had the most 
favourable appearance both as to surface and fracture : it was 
harder than the best cast-steel, or even than tlie Indian woolz, 
with no dispoation whatever to crack, either under the hammei*, or 
in hardening. Some articles, for various uses, have been made 
from this alloy ; they prove to be of a very superior quality. 
Its appUcation will probably be extended not only to the manu- 
facture of cutlery, but also to various descriptions of tools; the 
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Efling addition of price cannot operate against its very genend' 
■ductiun. The wlver alloy may be advanlageoudy UBed fi>r 
most every purpose for which good ateeJ ia required. 
Our next exjierinipnt made iii the large w«y, was witlx atrtl 
A pltdina. 10 lb. of tlie game steel, with ^ J ^th part oi' pla- 
la, tlie latter in the state produced by heating the aoimooia 
^Muriate in a a-ucible to redness, was forwarded to our agent, 
r^rith instructions to treat this in tlie same way as the last named 
f metals. The whole of this was returned in bars remarkable for 
I KDoothness of surface an'j beauty of fracture. Our own obser- 
I lutJoD, as well as that of the workmen i-mployed to miike from 
I it various articles of cudcry, was, that this alloy, though not 
I SO hard as the former, had considerably more toughneea: 
I this prt^ierty will render it valuable for eveiy pnrpo&e vlieea 
I tenadty, as well as hardness, is required; neither will the 
I pence of platiua exclude it from a j)retty general applicatv 
I Ihe arts ; its escellenco will much more Uian repay the 
[ eost. 

The alloys of steel with rhodium have also been made ia>{ 

kn^ way, and are perhaps the most valuable of all ; but 

t bowever deiirable, can never, owing to the scarcity of tlie nn 

I be brought into very geaeral use. The compound of steel, 

I £um and osmium, made in the large way, is also of great vail 

I" bnt the same cause, namely, the scarcity and difficulty of 

curing the metals, will operate against its very general inti 

tion. A sufticteiit quantity of these metals may perhaps be 

taincd to combine with steel for the purpose of makii^ 

delicate instruments, and also as an article of luxury, 

manufactured into razors. In the mean time we have been' 

l^led, repeatedly to make all these alloys (that with paJladi 

Btcepted) in masses of from 81b. to 201b. each ; with such HI 

Kty were we furnished with the metals from the source 

named. 

. A point of great importance in exireriments of t^is kind 
to ascertain whether the products obtained were exactly such # 
ive wished to pr- ' For this purpose, a part of each pro- 

duct was analy ime cases the quantity ascertained ; 

but it was not Pessary in every case to verify 

quantity by atii in all the experiments medi 
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the libarBtocy, the buttoo produced after iiision was weighed, 
and if it fell short of the weight of both metals put into the 
crucible, it was rejected as imperfect, and put aside^ Whea 
the^button gave die weight, and on analysis gave proofs of cdo* 
taining the metal put in to form the alloy, and also on beii^ 
£9«ged into a bar and acted on by acids, presented :an uniform 
surface, we considered the evidence of its composition as soffit 
ciendy satisfactory. The processes of analysis, though fflinpie^ 
we shall briefly state ; the information may be desirable to others^ 
who may be engaged on similar experiments ; and, farther, may 
enable every one to detect any attempt at imposition. It woidd 
be very de^rable at present, to possess a test as simple, by which 
we could distinguish the wootz, or steel of India, from that of 
Europe ; but this, unfortunately, requires a much more diffi- 
cult process of analysis. 

"To ascertain if platina is in combination with steel, a small 
portion of the metal, or some filings taken from the bar, is to 
be put into dilute sulphuric acid ; there will be rapid action;: 
th^ iron will be dissolved, and a black sediment left, which will 
eODtain carbon, hydrogen, iron, and platina ; the carbon and 
hy^hrogen are to be burnt off, the small portion of iron sepai. 
rated by muriatic acid, and the residium dissolved in a drop or 
two of nitro-muriatic acid. If a piece of glass be moistened 
with this solution, and then heated by a spirit-lamp and the 
blowpipe, the platina is reduced, and forms a metallic coating 
oil the glass. 

In analysing the alloy of steel and silver^ it is to be acted on^ 
by dilute sulphuric acid, and the powder boiled in the acid ; 
the silver will remain in such a minute state of division^ that it 
will require some time to deposit The powder is then to be 
bcHled in a small portion of strong muriatic acid * ; this will dit^ 
solve the iron and silver, and the latter will fall down as a chla% 
ride of silver on dilution with water ; or the powder may be 
dissolved in pure nitric acid, and tested by muriatic acid and 
ammonia. 
 —  '  » ' 

* Althoni^ it is a generally- received opinion that muriatic add does not act 
on sflver, yet that is not the case ; pure muriatic add dissolves a small portion o£ 
•Dver very readily. 
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The alloy of steel and palladium, acted on by dilute BuI[^Nt 
lie ftcid, and boiled ia ^lat acid, lefl a powder which, when the 
charcoal was burnt from it, and the iron partly separated by 
cold muriatic acid, gave on solution in hot muriadc acid, or 
Ditro-muria6c acid, a muriate of palladium. The solution, when 
precipitated by prussiate of mercury, gave prussiate of paUa- 
£iuii ; and a glass plate moistened with it and heated to red- 
ness, became coated with metallic palladium. 

The re^duum of the rhodium alloy obt^ned by boiling in 
diluted sulphuric acid, had the combustible matter burnt ulf, 
and the powder 'digested in hot muriatic and : this removed the 
iron ; and by long digestion in nitro-muriatic acid, a muriate of 
rhodium was formed, distinguishable by its colour, and by the 
triple salt it fonned with muriate of soda. 

To analyse the compound of steel with iridium and osmium, 
tiie alloy should be acted on by dilute sulphuric acid, and the 
residiiun boiled in the acid : the powder left is to be collected 
and heated with caustic soda in a silver crucible to dull redness 
lor a quarter of an hour, the whole to be mixed with water, and 
having had excess of sulphuric acid added, it is to be distilled, 
■ud that which passes over condensed in a flask : it will be a 
solution of oxide of osmium ; will have the peculiar smell be- 
longing to that substance, and will give a blue precipitate wiiJi 
tincture of galls. The portion in the retort being then poured 
out, the insoluble pait is to be washed in repeated portiuns of 
water, and then being first slightly acted on by muriatic 
to remove the iron, ia to be treated with nitro-muiiatic 
which will give a muriate of iridium. 

In tliese analyses, an experienced eye will frequently perceivK; 
on the first action of the acid, the presence of the alloying metal. 
V?lien this is platina, gold, or silver, a film of the metal is quick- 
ly fonned on the surface of the acid. 

Of alloys of plat'ma, pnlladiutn, rhodium, and iridium and on- 
Inium, a ready test is offered when the pmnt is not to ascertain 
what the metal is, but merely whether it be present or not. For 
this purpose, we *•»' inly to compare the action of the same 
acid on the all piece of steel ; the increased acdon 

onthealk^ir cates the presence of the metal; 

and by the dil i, which, on experience, is found 
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to be produced with the differeiu metals, a judgment may he 
formed even of the particular one present. 

The order in which the different alloys stand witli re^d to 
this action, is as follows : steel, cromium alloyj silver alloy, gold 
alloy,, nickel alloy, rhodium alloy, iridium and osmium aiioy, 
palladium aUoy, platina alloy. With similar acid the action on 
the pure steel was scarcely perceptible ; the silver alloy ^avc 
very little gas, nor was the gold much acted on. All the others 
gave gas copiously, hut the platina alloy in most abundance. 

In connection with the analysis of these alloys, there are some 
very interesting facts to be observed during the action of acids 
on ihem, and perhaps none of these are more striking than thg^ 
]^t referred to. When the alloys are immersed in diluted acifi, 
the peculiar properties whicli some of thcra exliibit, . not opjy 
tm(r)i. and distinguish them from common steel, and from eac:h 
oi|i^r, but also give rise to some copsidcralions on tlie state, ,pf 
particles of matter of diiferont kinds, whea in intimate mi^tluce 
or jp combination, which may load lo clearer and more perffict 
jdeas on this subject. , 

I , if two pieces, one of steel, gnd one. of ,. steel alloyed wjth plifli^ 
nOj oe immersed in weak sulphuric add, the alloy will be iimne- 
difLtely acted on with great rapidity and the evolution of much gas. 
an^ will shortly be dissolved, whilst the ateel will be scarcely at 
all, affected. In this case, it is hardly possible to compai;e tl^e 
strength of the two actions. If the gas be collected from the 
alloy and from the steel for equal intervals of time, the first pop- 
ijipiis wUl surpass the second some hundreds of times. 

A very small quantity of platina alloyed with sle^, conft^ 
(his property on it: j^j increased the action conaiderably ; 
vn\b sla and ^J^ it was powerful ; with 10 percent, of pl(itii;a 
it acted, but not with much power ; with 50 per cent, the actipn 
was not more than with steel alone; and an alloy ol^ ^0. platina 
with 20 steel, was not affected by the acid, , . , i 

The acbon of other acids on tlie.se alloys, is similar tg tbii^,|:(f 
sulphuric acid, and is such as would be ant'i^pated : dilute mq- 
riatic acid, phosphoric acid, and even oxalic acid, acted on the 
platina alloy with the liberation of more gas than from the zinci 
and tartaric acid and acetic acid tapidly dissolved it. lu tbis 
VOL. Til. NO. 14. OCT. 1832. A-n. 
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way chalybeate solutions, contniniiig suinll portions of proCoxidff 
of iron, may be readily obtiuaed. 

The cause uf the increased aeliou of ackls on this and Hmibr 

idloys, is, as tlic President of ihia Suuety suggested to us, pro- 

bably electrical. It niay be considered aa oeutsioned by the aL 

, loyiog uietol existing in such a &tate in the ma^ that its parti- 

L cles fortn voltaic coinhinatioiuj with the particles of steul, t^Utef 

I directly, or by producing a deliiiite alloy, which in <liffu3«d 

I through the rest of Uie stsel ; in which case, Ihe whole mam 

would bi; a series of such voltaic cooibinetiona ; or it may be oc- 

fcaaoned by the liberation, on tlie firiit action of the autd, of par> 

L Uclcs which, if nut pure pkitinu, contain, as has been Aewa, a 

j very large proi>ortion of that metal, and wliich, being in ckiae 

I contact with the rest of the inasd, form voltaif combiiifttiuns widi 

j It in a very active state : or, in the third place, it may reaull 

I flroni the iron being Hiechahically divided by the platiiia, so Uui 

hs particles arc more readily attacked by the acid, analogous b> 

the case of proto-sulphuretof iron. 

Although we have not been able to prove by sucli experi- 
ments, as may be considered strictly decisive, to whicli uf these 
causes the action is owing, or how much is due to any of them, 
yet wc do nnt hesitate to consider the scoond as almost entirely, 
if nut quite, the one that is active. The reasons which induce 
us to Hup)X)6c tills to be the true cause of the action, rather than 
any peculiar and previous arrangement of tlie particles of steel 
and plalina, or than the state of divinon of the steel, are, that 
the two metals ccHubine in every proportion we have tried, and 
do not, in any case, exhibit evidences of a separation between 
them, like those, for instance, which steel and silver exhibit ; 
that when, instead of an acid, weaker agents are used, the alloy 
does not seem to act with them as if it was a series of in- 
finitely minute voltjuc combinations of steel and platuia, but ex- 
actly as steel alone would do ,■ that the mass does not render 
platina wire more negative tlian steel, as it prcj>ably in Uie third 
case would do; that it does not rust more rapidly in a damp at- 
mos])here ; and thai him placed in saline solutions, as muriate 
of soda, Sec, '^ke^ place between ihem. In suoh 

cases it acts ju ind no agent that we have 
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tried, has produced voJtaic action that was not first able to set 
a portion of the platina free by dissolving out the irc»i. 
- Other interesting phenomena exhibited by the action of acids 
on these steels, are the differences produced when they are hard 
and when soft. Mr Daniel, in his interesting paper on the me- 
chanical structure of iron, published in the Journal of Science, 
has remarked, that pieces of hard and sofl steel being placed in 
muriatic add, the first required fivefold the time of the latter 
to saturate the acid ; and that when its surface was examined, 
it was covered with, small cavities like worm-eaten wood, and 
was compact and not at all striated, and that the latter presented 
a fibrous and wavy texture. 

The properties of the platina alloy, have enabled us to ob- 
serve other differences between hard and soft steel equally strik- 
ing. When two portions of the platina alloy, one hard and one 
soft, are put into the same diluted sulphuric acid, and suffered 
to remain for a few hoiurs, then taken out and examined, the 
hard piece presents a covering of a metallic black carbonaceous 
powder, and the surface is generally slightly fibrous ; but the soft 
{nece, on examination, is found to be covered with a thick coat 
of grey metallic plumbaginous matter, soft to the touch, and 
which may be cut with a knife, and its quantity seven or eight 
times that of the powder on the hard piece : it does not appear 
as if it contained any free charcoal, but considerably resembles 
the plumbaginous powder Mr Darnel describes as obtained by 
the action of acid on cast iron. 

The same difference is observed if pure steel be used, but it is 
not so striking ; because, being much less rapidly attacked by 
the acid, it has to remain longer in it, and the powder produced 
is still farther acted on. 

The powder procured from the sofit steel or alloy in these ex- 
periments, when it has not remained long in the acid, exactly 
resembles finely divided plumbago, and appears to be a carbu- 
ret of iron, and probably of the alloying metal also. It is not 
acted on by water, but in the air the iron oxidates and discoU 
oars the substance. When it remains long in the acid, or is 
boiled in it, it is reduced to the same state as the powder from 
the hard steel or alloy. 
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|r When any »( tlicse rt'sidua are boiled in diluted sulphuric or 
iriatlf acid, protoxide of iron is dissolved, and a block powdir 
unalterable bv the farther ottiun of the acid. It is ap- 
rently in greater quantity from the alloys t}iBn from pure steel, 
«hen washed, dried, aiid heated to iJOO" or 400'' in Uie ^r, 
Intms like pyrophurus, with much fume; or if I'lghled, burns 
like bitumen, and willi a bright fianie: the retdduum is protox- 
ide of iRin, and the alloying metal. Hence, during the action 
of the acid on the steel, a portion of hydrogen enters ioto com- 
IKnalioa with port of the metal and the tharcool, ami forms- an 
lomniable conijxiund not acted upon by the acid. 
Some striking eR'ects are proiiuced by the action of nitiic acid 
these powders, If that from pure steel be taken, it is eiitire- 
disiiolved ; and sucIj is also thu case if the powder tie tuken 
an alloy, the nietal of which is soluble in nitric atid ; but 
tile powder ia from an alloy, tlie nietal of whah is not soluble 
'm niinc acid, then a black residuum is loft not touched by the 
acid ; and which, when washed and carefully dried, is found. 
when heated, to be deflagrating; and with some of tlie metals, 
when carefully prepared, strongly explosive. 

The fuhiiinating prepai-ation obtained from llie platina alloy, 
iHhen dissolved in nitro-muriatic acid, gave a solution contour 
ing much platina, and very little uon. When a Hide of it va» 
wTapi»ed in foil and heated, it exploded with much force, tear- 
ing opeu the foil, and evolving a faint light. When dropped on 
the surface of heated mercury, it exploded readily at 400° of 
Fahrenheit, but with difficulty at 370°. When its temperature 
was raised slowly, it did not explode, but was decomjxised quiet- 
ly. When detonated in the bottom of a hot glass tube, mudi 
water and fume were given off, and the residuum collected was 
lAetallic platina, with a Very little iron and chaicoaL Wearean- 
;Catain how far this preparation resembles the fulminating platina 
it^Mr Edmund Davy. 

In these alloys of steel the differences of specific gravity are 
not great, and may, probably, be in part referred to the denser 
state of the metal* (i""i moi-e or less hammering; at the same 
time it may be "' iit ihey are nearly in (he order of the 
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The alloys of slecl with gold, lin, copper, and clironiiiim, wc 
have nol attempted in the large way. In the laboratory, steel 
and gold were combined in various proportions ; none of the re- 
sults were so promising as the alloys already numed, nor did ei- 
ther tin or copper, as far as we couid judge, at all improve steel. 
With titanium we failed, owing to the imperfection of crucibles. 
In one instance, in which the fused button gave a fine damask 
sur&ce, we were disposed to attribute the appearance to the pre- 
sence of titanium ; but in this we were mistaken ; the fact was, 
we had unintentionally made wootz. The button, by analysis, 
gave a little »lex and aliimine, but not an atom of titanium ; 
menachanite, in a particular state of preparation, was used : this 
might possibly contain tlie earths or their bases, or they may 
have formed a part of the crucible. ' 

M. Berthier, who first made the alloy of steel and chromium*, 
speaks very favourably of iL We have made only two experi- 
ments. 1600 grains of steel, with 16 of pore chrome, were pack- 
ed into one of the best crucibles, and placed in an excellent blast 
furnace : the metals were fused, and kept in that state for some 
time. The fused button proved good and forged well : although 
faard, it showed no disposition to crack. The surface being 
brightened, and slightly actfed on by dilute sulphuric acid, ex- 
hibited a crystalline appearance ; the crystals being elongated 
by forging, and the surface agiun polished, gave, by dilute acid, 
a very beautiful damask. Again, 1600 grains of steel, with 48 
of pure chrome, were fused: this gave a button considerably 
harder tlian the former. This, ttm, wa3 as malleable as pure 
iron, and also gave a very fine damask. Here a phenomenon 
rather curious was observed : the damask was removed by polish- 
ing, and restored by heat without the use of any acid. The da- 
masked surface, now coloured by oxidation, had a very novel 
appearance : the beauty was heightened by heating the metal in 
a way to exhibit all the colours caused by oxidation, from pale 
Btraw to blue, or from about 430" to 600"' of Fahrenheit, The 
blade of a sabre, or some sucli instrument, made from this alloy, 
and ti-eatod ioHhis way, would assuredly be beautiful, whatever 
its other piopcrtios might be ; for of the value of the chrome al- 
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lloy fur cdgu tuoL; we ore not prepared to tpenk, not hani^ 
RDadi; trial of ila cutting powers. Tlio sabre blade ihos ooiam- 
Utd, Would amount to a proof of its bang well Lon^wrcd ; llw 
rbtuc black would indicate the temper of a watch spring, «ld» 
rilie straw-colour towards the edge would announce tiie rcqmate 
d^ree of hardness. It is confessed, tiiat the u]».'ralion of unw 
'I'pei-iog any blade of conddcrabic length in this way, vroold be 
t attended with some difficulty. 

In the account now given of the different alloys, only oh 

triple compoiuid is noticed, namely, steel, iridium, and osvoinm; 

but this part of ihe subject certainly merits fitriher investigauai, 

■WTcring a wide and interesting Odd of research, gome attenpU 

Mo form other comlnnations of this description proved enomr- I 

Pliging ; but we were prevented, at the time, by various other am- 

ccatiuns, from bestowing on them that attention and IsdMur they 

EBcemcd so well to deserve *. | 

" ' It is a curious fact, that when pure iron is aubBtituted fa 

Vcteel, the alloys so funned arc much less subject to oxidation. 

t^ p^r cent, of iridium and osmium fused with some pure iron, 

j^ave a button, which, when forged^ and polished, was exposed, 

 Vith many other pieces of iron, steel, and alloys, to a mcnst at- 

'jDosphere ; it was the last of all showing any rust. The colour 

I of this compound was distinctly blue ; it had the property of be- 

' 'eoming hai-dcr, when healed to redness and quendicd in a cold 

I'fluid. On observing llus steel-like character, we suspected the 

.presence of carbon ; none, however, was found, although care- 

TuUy looked for. It is not improbable that there may lie other 

"bodies, besides charcoal, capable of ^ving to iron the properties 

■'Jfif steel ; and though wo cannot agree with M. Boussirigault -f-, 

Vhen he would replace carbon in steel by silica or its base, we 

''^'tliink his experiments very interesting on this point, which is 

Worthy of faither examination. 

We arc not informed as to what extent these alloys, or any 
of them, have been made at home, or to what uses they have 
been aj^lied: their more general introduction in manufacture 

 [I i» our ii4 ■! ihese cxperiraenta at every opportunilj ; but 
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p of cutlery would assuredly add to the value, and consequently 

to the extension of that branch of trade. There are various 

J other Inaportanl uses to which the alloys of steel may advanta- 

/ geously be applied. If our iafomiatioQ be correct, the alloy of 

nlver, as well as that of platina, haa been, to some conuderable 

* extent, in use at his Majesty's mint. We do know, that se- 

I veral of die alloys have been diligently and successfully made 

on the Continent, very good specimens of some of them having 

been handed to us ; and we are proud of these tcstinioniea of the 

utiUty of our eudcavoiiri 

To succeed in making and extending the application of these 
new compoundii, a considerable degree of faithful and diligent 
attention will be rcqu'ffed on the part of the operators. The 
purity of the metals intended to form the compound is essential ; 
the perfect and complete fusion of both must, in every case, be 
ascertmned : it b farther requisite, that the metals be kept for 
some con^derable time in the state of thin fu^on ; after casting, 
the for^ng is with equal care to be attended to ; the metal 
must, on no account, be overheated ; and this is more particu- 
larly to be attended to, when the alloying metal is fusible at a 
low temperature, as silver. The same care is to be observed in 
hardening : the article is to be brought to a cherry-red colour, 
and then instantly quenched in the cold fluid. 

In tempering, whick is best performed in a metallic bath pro- 
perly constructed, the bath will require to be heated for the re- 
spective alloys, from about 70° to 100° of Fahrenheit above the 
, point of temperature required for the best cjiat-stcel. We would 
fcrlher recommend, that this act of tempering be performMl 
twice ; that is, at the usual time before grinding, and again just 
, before the last polish is given to the blade. This second tem- 
pering may perhaps appear superfluous, but upon trial its uti- 
Uty will be readily admitted. We were led to adopt the prac- 
y lice by analogy, when conadering the process of making and 
,. tempering watch springs. 
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r. XXV^ — History nf Mechanical Inventions artd Proccasa 
in tite Arts. 

The Bev. Mr CKcit''B Macliine, in which Hydrogen Gas 
is Ifte Moving Power. 

An the second part of the first volume of tlie TransacU/^ta ^ 
ffK Cambridge Philosophical Societt/, there is a pap«- . " On the 
I Appl''^^*''"' "f Hydrogen Gas to produce a Moving Power," 
frith a description of a machine in which it may be employed. 
The general principle seems to be, that a mixture of one por- 
] of hydrogen gas, with two and a half portions of coDunon 
, on bang exploded, will expand to three times its bulk, and 
!i instantly collapse to one-sixth of its original volunle. I^ 
lertfore, a cylindric vessel be provided, separated at one-third 
' its length into two portions, by a valve moVing round an 
1 in the hne of its diameter (commonly called a tbrottle- 
alve) ; if there be a solid piston in the shorter portion, and if, 
t the extremity of the longer portion, there be a li^U valve 
Mniag ea-sdy outward, then, supposing the throttle-valve shut, 
3 the piston close down to if, if the piston be drawn up, and 
e mixture of air and hydrogen be allowed to flow in to supply 
ttie space left by it, until it roach tlie end of its stroke, if at this 
e tlie valve be opened, and at the same time a jet of flame be 
made to communicate with the gaseous mixture (by a toucl> 
hole in the side of the cylinder), then an explosion will take 
place, which will drive out the common air from the larger por- 
tion of the cyUnder by the end valve, which will clap to 
condensation takjng place, and the pressure of the atmospbi 
into the rare medium now in the cylinder, will force down 
piston until il reaches nearly to tlie middle valve, when the gi 
is again admitted, tlie middle valve closed, and the end one 
opened : the ascent of the piston must be operated by the iner- 
tia of a fly-wheel, put iuio motion by the downward stroke. 

This is somewhat like the process which goes on in a Newcomen'a 
engine. The ati^^Lis llie moving power in both, and the 
uteam and cold ^^^^^H|F ■>"<^' pt^ffonn the same oflices 
the hydrogen an^^^^^^Bt ^^'^ ocli^'f. 
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It will be observed, that no advantage is taken of the expaii. 
force of the explosion, except to drive away the common air 
^rom the lower part of the cylinder. The construction of such 
anacbines admits of endless modifications ; but the expence of the 
hydrogen gas appears to be a prohibition to its employment, ex« 
^pt in some rare situations. 

^ Account of Mr BaJcTs Steam Passage^Boait Jbr the JUoa 
Ferry. 

"We have much pleasure in laying before our readers the fol- 
lowing account of a very excellent Steam Passage-Boat, which has 
"been proposed by Mr Bald, for facilitating the transit of passen- 
^rs, cattle and carriages, over the river Forth, at Alloa Ferry *. 
^he plan displays much ingenuity and knowledge, and "vrill, we 
doubt not, be followed at many other ferries. 

'^ The passage-boat is represented in Plate V. Figs. S. and 3., 
where, 

A.B.C.D. Are areas where cattle stand. 

E.F.6.H* Areas connecting the wings where carriages stand, 

with horses attached. 
I.K-L.M. Poops for helmsman, and cabin for passengers* 
N. Paddles. 

O. Cylinder of steam-engine. 
P.P. Chimneys. 
Q.Q. Boilers. 
B. Coal-house. 

Sr Festoon chains to hook and unhook dmilar chains, 
and keep the cattle within the platforms 
A.B.C.D. 
T. The wings. ? 

U. Folding guard boards. 

The extreme length of the boat upon deck to be about 8S feet. 
Breadth over all upon deck, • - SO feet 

Additional for two wings five feet each, - 10 
Breadth over wings, - - - — 30 



* Mr Bennie estimated the expence of a bridge at L. 60,000. The breadth of 
the river is 570 yards. 



m feet 

- 1S:61|L 
18:6 



 o 



966 Hiatttry of MecJumical fnx'OUiom, ^c. 

The space for cn^nc in centre of boat. 

Platform for cattle, &c. at one vsad. 

Platforms for cattle, &c. at the other end, 

P«op or cabin at tbe ooe eud, 

I>o. at other end, . . • . 

The bottom of the boat to be quite flat, without a keeL 
lides to be at right angles to the bottom. 

The framiiig to be of oak or beech floors, with oak or 
^irood knees. 

The bottom deals to be of beecli, with beech bUge pi 

;hteen inches up the side. 

The rest of the plank and deck to be of red pine- wood. 

" of the boat to be formed alike, aftsr the scow-form, 
idder at both ends, so that the boat never requires to be tt 
ed, and the rudders so contrived as to be easily drawn op 
of the water. As it is ibuud that horses, in paiticul&r 
which are high bred, are very rjslive when they go on 
boards, it is proposed to obviate this inconveiiiency, fey covi 
the whole of the platforms and wings opposite to them, with 
junk, which will be soft and yielding, somewhat like a comm«i 
load. 

By this arrangement, four chiuses, with their horses attached^ 
or as many carriers' carts, with their loading, can be taken uptHi 
the platforms at once. 

The passengers can have accommodatioj either in the poops 
or on llie wings, as they may choose; the entry to the poops 
cabins being by the ade. 

The depth of the boat to be 4 feet, and at the poop and 
mne-hoiiae, 8 feel. When the boat is fully loaded, it is thought 
she will only draw about S feet water. The deck of the plat- 
to be placed at 2 feet 6 inches from the bottom of tbe 
with folding down guard-boards, 1 8 inches deep, divided 

igthwaya into two equal spaces, and folding upon a stanchitm in 
middle of the space. These guard-boards fold down upon 
file pier, when ca^i' - carriages are going out of the boat, and 
may be made ^^^^^^nth, if this is thought an impravemenl. 

When c:ittl^^^^^^^^over, they arc to be confined witfain 
le breadth of^^^^^^^if, tliry m'c not to stand upon the 
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wings.' They will therefore be coniined to that ^loce, by tJircc 
tier of dwns, whicli hook and unhook at pleasure ; and a simi- 
lar set of ch^DS are stretched in tiie hoc of the wings along the 
• tide of the platforms, as represented in the drawing. 

With regard to tiie power of t!ie steam-engine, it must be 
iiept in view, that the run of the tide at this Ferryj in particular 
tlie ebb at the South Pier, is uncommonly rapid ; and this, 
wbea aided by tlic strong prevailing south-west wind in the di- 
rect line of the Pier, evidently requires considerable power to 
propel so large a boat with her loading. On the other hand, 
the boat bding flat-botttwned, without a keel, and drawing only 
St feet water, the resistance of the water is very litde, compared 
with other eteam-boats. 

Mr Napier is of opinion, that an engine of tweli-e horses 
.power will be quite sufficient; but, in order to remove eveiy 
duluety about making the passiigc in all weathers, an engine of 
.aixte^i or eighteen horses power may be adopted, 

Mr Napier proposed that die engine should be constructed 
ifVith the eugine-beam working over the cylinder ; but, in order 
to throw the centre of gravity as near the bottom of the boat as 
pos^ble, I think it would be preferable to have two beams placed 
near the bottom of the condensing cistern, after tlie manner of 
those in the Morning Star Sleam-boat of Alloa. 

With regard to the expence of a boat with an engine of 
twelve horses power, Mr Napier estimates that it will cost 
X- 1200 ; and for every additional horse's power from L. 40 to 
X„ 50 more. 

' From the construction of die boat, it is probable, that, when 
, a heavy loaded cart is resting upon the wings, either in going in 
or out of the boat, she may heel considerably with the wra^t ; 
and, when tlie carts, with their loadings, arc in their position, 
the IxMLt may not float upon a horizontal floor. To obviate this, 
I propose tliat an iron railway be laid across the boat, upon 
,«ach poop next die platform ; upon which railway, two wheel- 
ed carriages, or trucks, may be placed, with .about a ton of iron 
in each. These can, with the greatest case, be moved from side 
to side, to produce an equipoise, and firmly secured at any par- 
ticular point. 
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From the heavy ruDning ebb-tide, and the prev^Ung strong 

ith-westerly winds, a difficulty occurs, in such cases, in laying 
boat safely alongside of the South Pier. To ob\-iate ihis, I 

ipose that there be placed two flat mooring buoya, in a Bne 

ith the South Pier, and at such thstance from each other as 
tnay best suit the ebb-tide. These buoys will float horizontally ; 
and, from the centre, there will be a strong upright iron rod of 
about 10 feet in height, with an eye or ring at top. From each 
of these rings a strong chain will proceed to the pier, hung in a 
festoon form, with some spare chain lying upon the Pier. 

During the first ran of the ebb, the lower cbjun will be al- 
lowed to go down to the bottom of the water, that tlie boat may 
pass over it. The boat will then be directed to the upper buoy, 
when, the steam-engine being stopped, the boatmen will take a 
turn of the chiun round one of the timber heads, and ease it oS, 
till she fall slowly alongside of the Pier. This will prevent all 
injury arising from sudden concussion ag^nst the masonry. At 
half ebb the other chain will be used in a similar maoner. 

These mooring-buoys will also be of use in swinging the boat 
dear of the Pier, during the heavy run of the ebb-tide. 

There is an obstruction of a formidable nature, regarding the 
;e being made during winter, in long and continued severe 
frost, when the river is often covered fram side to side witli large 
floating shoals of ice. To obviate this, I would propose that 
tile sides of the boat should be sheathed with sheet-iron, such as 
is used for the Ice-Ixwts of the FortJi and Clyde Canal ; that the 
paddle-boards should be of strong iron in place of wood ; and 
that at each end of the boat there should be a number of stamp- 
ers to be wrought by the en^ne. These, I am of oiHuion, 
would eaaly and completely break the ice ; and ihe po^r t)f 
the engine would propel the boat, so as to make ihe pass^e^^ 
nerally at all times. 

If, however, it shall happen, that, during very severe storms 
of continued frost, a passage cannot be effected by this means, 
passages can be made always at high-water, as at this time all 
the ice has pas.e da. 
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proposed, because we know that the ice-boat upon the great ca^ 
nal before mentioned, with the power of a few horses, breaks the 
very solid ice of the canal, where it forms a firm compact sheet 
from bank to bank. 

I need not enter upon all the various advantages which will 
arise from the establishment of this steam-boat : they are obvious 
to every one who is acquainted with this district of country. At 
present I cannot give an exact account of the distance which will 
be saved in travelling by this route from Perth to Glasgow^ 
The road, however^ will be shortened at least from twelve to fit 
teen miles, which is of great importance to travellers. 

According to my view, the steam-boat will ply summer and 
winter, fix)m morning light till dusk ; the small boats and crew 
being always ready for crossing the river during the night, in 
case of emergency, or during the repau's of the engine in the 
day. 

X estimate the weekly expence of the steam-boat to be as fol- 
lows : 

Engineer, * - - - - L. 1 I d * ' 

Four boatmen 7 days, at Ss. 6d« - • 3 10 

No fireman. __ 

Total wages, - • • L. 4 11 

Coals, 2 tons per day, at 6s., - - 4 4 

Tallow, oil, &c. per week, - • 15 



Kxpence per week, - • • L. 10 0*' 

3. Mr Harford'^s Improvements on Puddling Furnaces, 

Jn that department of the manufacture of iron called ptid^ 
dlingj cast-iron bottoms or floors have been generally employed^ 
but as these bottoms decay rapidly, and as it has been found 
that the iron slag, scoria or sand, which are employed to 4efe]id 
these bottoms from injury, impart impurities to the iron, Mr Har- 
ford has adopted the following mode of rendering them durable^ 
which he has secured by patent. He spreads over the cast-iron 
bottoms a quantity of charcoal, reduced to powder, which being 
a bad conductor of .heat protects the cast-iron floors better than 
any other substance, from the intense heat which is required in 
these furnaces. This very simple contrivance is said to produce 
iron of a very superior quality. 
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f 4. Descr'^ition of a DuclUmeUr Jor comparing the ductltilif 
of differeiii Metah. By M, Uecmies. 
lis instriiincQt, which is represented in Plate V. Fig, 4., is 
tended for ascerltuning and comparing the ductility of di&r- 
t fusible metals, as lead, tin, he. It consists of a hamour, 
, made of iron, and moving round a hmizoDtal ay\e B, a 
)den quadrant MN fixed in the wooden frame EF, and a 
e of iron C, on which is fixed the ball of lead or tin. The 
J or tin is fused into regular halls, about 10 mUlimetres in 
unctcr, and each ball is hud upon the centre of several con- 
c circles engraven on the iron piate. The hammer AB is 
len raised to the 50th degree of tlie are MN, and is alloff- 
1 to descend ujmn the balls. By successive blows, the balls 
e enlarged to circular discs, 30 millimetres in diameter, and 
the number of blows necessary for this purpose will ^ve a mea- 
sure of the comparative ductilities, the folktwing are some of the 
-lesults obtained by M. Regnier : 

filowi of the hammer. 
Old lead remeltefl 10 times, - . . Jo 

New lead of Sir W. Blacketf, . - 1 1 

Do, otCttWebfk, - - - 12 

Lead cantnining a tenth part of doc,  - 14 

Tin of Cornwall, - - .40 

See llie Anitalcs dea Mines, torn. vii. p. 13. 
, On tJt£ Fabrication <^ Arltfidal Pastes in Imilallan of Pre- 
cious Stimcs. By M. Dohai.t Wieland. 
t prize having been offered by the Society for the Fncou- 
Tement of the Arts In France for the best memoir on the sub- 
, it was decreed to M. D. Wieland. 
c base of all these imitations is Strass, or Wlrite Crystal. 
%e materials employed are melted in Hessian crutibies, and a 
iorcelain furnace, or, what is preferable, a potter's forrace is 
piAerwards used. The more tranquil and prolonged that the 
I Aision is, the more hardness and beauty does the strass acquire. 
— The following three mixtures ^ve a very fine at 
* Crystal, - 0.319 0.31T0 0.300 
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M. Lan^on recommeiuifl the fi^wxng imxture for a puie 
strass: 

LMttge, . . (U40 

White Lead, « . a409 

White Tartar, or Potash, 0.05^ 

Tcpass. — ^The imitation of topaz is difficult It passes from, 
the white of strass to sulphur-yellow, violet and red purple, ao 
cording to circumstances which are not dptermmed. The fol^ 
lowing are two of M. Wielluid's recipes : 

White strass, * . 0.9^5816 0.99 

Glass of Antimony, * ' 0.04089 

Purple of Cassius, - 0.00095 

Oxide of Iron, - aOl 



l^OOOOO 1.00 

These mixtures sometimes yield an opaque mass, translucent at 
the edges, and of a red colour in thin plates. By mixing it with 
dght times its weight of strass, and keeping the mixture in fu- 
sion for thirty hours in a potter^s furnace,, the result is a fii)e 
yellowbh crystal This crystal re-melted by the blowpipe, pro- 
duces the finest imitation of eastern Ruby. 

Rvby. — A ruby less beautiful, and of a different tint, may 
be made thus : 

Strass, - 0.9755 

Oiude of Manganese, 0.0345 

1.0000 

Emerald* — ^This paste is very eaaly made ; and that which 
approaches the nearest to the mineral is the following : 

Stnss, - a98743^ 

Green Oxide of Copper,. a01200 
Oxide of Chrome, • a00057 

1.00000 

The following is M. Lan^on^s recipe for emerald : 

Straav - a9905 

Acetate of Copper,. a0080 

Peroxide of Iron, - aOOlO 



1.0000 

P^ri(2o^.— By augmenting the proportion of oxide of chrome 
and oxidie of copper in the first composition of emerald, and 
adding oxide of iron, we may vary the green shades, and imi^ 
tate the peridot and deep coloured emerald. 



■Jo/nwAiw— ThecoiBposiuoiif«i:ibi&.pastBJ%,,i,^T^ ^ j 



)■«(» A.. .W3* 
This mixture must be put into a Hessian crucible^ careAiUy 
luted, and Feniaio liiiny hours in the Gte. K ^th^ proceEs 'a 
wcU conducted, the result will be a vftry hard gloss, wilh(>ut 
i.u6bles.  ™ 

, Ajwthi/sl. — Very deep amethyst maj be obtained vralx 
Slraas, . . aWo 

Oxide of Mangsncsc, 0.0073 

' " ' Oxide of Cobalt, . 0,0050 ■> 
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In the fabrication of the pastes, many prccaUtWAr^ ftrifiitft 
sary, which can be learned only by experience. Thl^%ttfUlfc 
■should in general be carefully pulverised. The onxtfl 
be properly sifted, and the same sieve should not ttet 
different compoations. In order to obtain the glass Wwalt^Hif 
L *'find homoger 1 without striip and bubbles, VtfttnffllMf 

\ Jgreat purity i vcd ; — they must be nnxOd {EFa^QJRe 



of extreme tc 



rt crucibles must be u! 




New Bhimng-Machine. STS 

t be graduated, and kept equal to the maximum tempera- 
lure, — and tlic moRs must be left it) the fire tVimi 24 to 30 
hours, and allowed to cool veiy slowly.— See Bulletin tie la 
S^xieti ^Encouragement, tom. xviii. p. 31 }. 

6. Descriptum of' a ^ew Bhwing-MacMfit: 
This blowing-machine, which is used in tlie Hartz, is repre- 
Beated in Plate V. Fig. 5. It consists of a chain of floats moving 
round a wheel A. These float-boards are impelled by the 
wdght of the current of water MN ; and it is manifest, that, for 
a given velocity of the machine, the quantity of water admitted 
upon the floats may be such, that the epace between two con- 
secutive floats shall not be filled with water. The rest of the 
space will therefore be filled with air, which will be conveyed 
into the reservoir B, and will escape at S, or may be conducted 
wHerever we please. The theory of this machine has been in- 
vestigated by M. Ciapeyron. The great simplicity of this blow- 
ing-machine may render it very useful, under particular circum- 
stances ; but it is obvious that the friction must be conaderable.— 
See the Anrwles des Mines, torn. vii. p. 3. 

T Account of Improvements made on Steam-Packets, and other 
Vessels. By David Gohdon, Esq. 

Mr Gordon, to whom the public is indebted for the portable 
gaa-lamp, and other inventions, has taken out a patent for difl'e- 
reot improvements on Steam-l'ackcts. 

Fig. 6. of Plate V. represents an horizontal plan of the deck 
of a steam-boat or steam-packet, adapted to sea or river naviga- 
tion, constructed according to Mr Gordon's improvements ; and 
Fig. 7. a longitudinal section of the same. A represents the 
paddle-wheel, which may be constructed in the manner of ordi- 
nary steam-boats; but it is inclosed in a case in such a way 
that the aides or edges of the paddles have just hberty to move 
freely between the sides of the case ; the wheel is inclosed by 
the case in front (or towards the bow of the vessel), leaving 
only an aperture at a for the water to arrive at the paddles 
of the wheel ; and this aperture should be entirely below the 
vot. vn. NO. 14. OCT. 1822. > h 



m 91-k niatory of Meclumkai Invenlums. 

W kvtil uf die water-line. The £pace direcUj under tbe pal- 

I dle-wlieel at b b, is also closed by a boarding or otherwise, at 
K*sucli a distanL-c as exactly to dt-ar the circumference of ibe 
P paddle-wheel, at the same time that the bindermost pa)t^c|( 
 the paddle-wheel (ur tuwanls the stern uf the vessel) is kA 
W as open and free from obstruction as possible, us wiU be dear- 
W ly seen by the eeetioD Fig. 7- By this arraogemeiit and uianner 
P cC faicloKng the paddlc-whrels, the water cannot escape laterally 

II from the action of the paddles, neither can it escape downwards, 
W but is obliged to enter at the aperture a, and be fairly driven 
L «it behind the paddle-wheel, wheri; it will meet with no mate- 
W iial obstruction; by which means the greatest possable effect is pn>- 
h duccd by the paJ die- wheel ,5, to propel ibc vessel forwards tlirough 
P '"the water ; at tlie same lime the paddle-wheels wouUI ahvays be 
U protected fmni being injured by the violence of the waves, anil 
r "nroiild l>e less inipeded by Ijack-water. 

K Tile scoond of Mr Gordon's improvements is applicable to 

D sailing vessels as well as to steam-packets, being for the purpose 

p of beeping a vessel jierpendicular in the water (or upon an even 

W lee!, as it is termed by seamen). Il consists in employing one 

9- or more vessels or tanks, to be suspended over the weather-side 

r . of the ship at a considerable distance from Ihe side. These vcs- 

I Bc)a or tantcR should be suspended, in such a maunei? as te be 

I ca])ab]c of being lowered down into the sea, filled with Water, 

I and then drawn up to operate by tlieir weight in. counteracting 

1 , tlie effect of the wind upon the vessel, and keeping her always 

r upon au even keel, or nearly so, which is of very great import- 

I ance, particularly in vessels or packets to lie projwUed by steain, 

I in order that the paddle-wheels may act equally in the wa- 

I ter on both sides of the vessel. The vessels or tanks above idci*. 

I I tioned may be made qf wrought iron-plate, or of tarred canx'ss 
I distended by a hoop, or any other suitable material, and be fur- 
I nislied with a giiy-rope at bottom, for die pui-posCiOl' turning 
I out the water to empty the vessels or tanks, when the use of tbc 
I weight becomes no longer neceBsary : they may be suspended 
I iiom the ends "tl.. mg or davits over the ship's sidei, or from 
I turning jibs 'rane, so as to be capable of beiog 
I turned in cla de of tlie sliip, when not in u%^| 
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j^; *1PKe Aird df Mr Gordon^s improvements, which is applicable 
to'^ steam-packets and other vessels, is to surround the ship of* 

, vdftsel at about the height of the gunwale with a chevaux-de- 
mse or line of railing, which is to be very thickly set with pikes 
(like a hedge-hog^s back); and to prevent any accidents, from 
objects falling upon the sharp points, iron rods and an iron-' 
nettiiig might be placed round the chevaux-de-frise. This che- 
Taux^e-frise or assemblage of pikes might be made in a num^ 

 ber df separate pieces, so as to be bolted, or otherwise fixed, on 
the outside of the ship when it goes to sea. By this means no 
s^oua injury would be done by large waves coming on board 

^ a Tc^ssel, or the ship would not be in danger of being pooped, 
although no dead-lights were employed : at the same time, it 
would be a sufficient protection to cabin-windows, for it is only 
when water is kept in a compact body that it is so very power- 
ful ; the instant that its particles are separated and intermixed 
with air, which is a compressible substance, its great power is 
destroyed. 

8. Notice respecting the Escapement qfM. Jurgensen, 

In our last Number, p. 148. we have ^ven an account of the 
eaolip^ent proposed by M. Jurgensen, but without any en- 
graving of it, as the author had not annexed any tq his first 
pap^r. M. Jurgensen has, however, given an engraving of his 
eseapement in a subsequent paper, which we have copied in 
Ptate V. iFig. 8. and 9. 

Fig. 8. is a plan, and Fig. 9. a profile view of it, where 
a is the impulse-wheel, c the circle of the escapement, and, 6. the 
w4veel which produces the pause, eer the detent-spring, pressing 
bv Its elasticity ag^st the fine point of the screw m^ and car- 
rViiigja pallet w, upon which the teeth of the wheel h rest du- 
ring the vibrations. The spring^ o is in the same plane as the 
co^le or roller vsy which carries a ruby pallet s, — See Shu- 

maehef^s Astronomische NathficfUen, No. 14. p, 210. 
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The timea inBertcd to the preteding list are given according 
•jo the French method, reckoning the day to conimeoce at mid- 
night. It appears by the preface to the Nauti*^ Almanaci 
for 1813, that Dr Maskelj-nc, by introducing tlie French Tables 
in the ealciilations, had intended to adopt this method, aldiough, 
pn farther consideration, he tliought proper to rehrnmish it. 

I liave calculated the eclipses of Jupiter's satellites which are 
marked viaihle in the Nautical Almanack, from tlie New Tables 
of M. De Lambrc, printed in 1817. In redudnf^ these Tables 
to the meridian of Etiinburgh, I have allowed 9" 91" for lie 
Long, of Greenwich W. of Paris, and IS" 41" for the Long, rf 
Edinbiu'gb W. of Greenwich. 

The true ecliptic conjunctiona of the Moon with the Fixed 
Stars, will be found sooner or later than the apparent dme, ac- 
cording as thpnio^n's parallax in longitude -increases or deCTeasta 
the moon's, The conjunctions of the moon with llie 

stars mark risk, are those which will mostlitely 

produce oc I have not had leisure to c^alrulati-- 

the times g la 
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Ami.- XXVIII.— Proccfding-j of the Ro^al Socieli/ of Edii^- 
■^■iW^gA. (Continued from p. 166.) 

 aTunel?. A. PaptT by the Heverend Dr Fleming of Flisk was 
read, entitled, " On a Submarine Forest in the Frith of Tay, 
with Observations on the Formation of Submarine Forests in 
general." 

This very interesting geological phenomenon is similar to 
the one observed on the coast of Lincolnshire, and described by 
I>r Joseph Correa de Serra in the PMImophieal TraMOctUms 
for 1799. It occurs on the south liank of the FritJi of Tay, 
and has been observed in detached portions on each side of 
Flisk Beach, to the extent of nearly three mile». After ex- 
plaining the general and particular appearance of this subma- 
rine forest, Dr Fleming proposes a very ingenious and ra^ 
tional explanation of the way in which it has been formed, and 
he considers his explanation »s equally applicable to the sub- 
marine forest of Mount Bay, Lincolnshire, and that on ihe 
west coast of Orkney described by Mr Watt of Skail in this 
Journal, Vol. Ill, p. 101. 
. The Royal Society adjourned till the 4th of November 182^ 



'Akt. XSIX. — Proceedings of tfte Wemerian Natural His- 
tory Society. (Continued from p. 167.) 

1822, May i. — JL HE Secretary read a communication from 
Lawrence Edmondston, Esq. of Shetland, on the Larus parasi- 
ticus or Arctic Gull. (This paper has already appeared in this 
JouTTial, p. 91- el seq. of this volume.) Mr.Tohn Stark tlien 
communicated some curious remarks regarding the habits of 
the Talpa Europaea or mole ; and Dr Grierson of Cockjwn 
exhibited the model of a machine for extracting roots of trees, 
or for umilar purposes, invented by Mr John Fletcher of Bonny- 
rig, near -La-s wade. 

At the same meeting, the Reverend George Young of Whit- 
by being present, read an account of different caverns in York- 
sljirc, xecenOy, discovered, which have been found to contain, 



I '•80 Proceedings of the Wem^an Pfatvrai Histort/ Socie^ \ 

' Kkethoflcof Kit>kdale, ida^ KntilnB «f qit^ruped^'BUMrltt. 

ilBct (n this island. '■■"i.iWA 

* May 18. — ProTessor Jameson ccnnrminlcatGil to the SadD^ 

I ^be substance of Captain' Vetches gcognusti^al acoouot of tilt 

Island of Foulo, illustrating it by sketches. He also re^ aOli^ 

4k& relative to the cannibalism of the fiattas in the interim of 

[ vumatm, by a naturalist now engaged in exploring the Indfalt 

) ?^ands, at tlie instance of tlie British Government ; ' tt^ette 

'4r!th sn account of th;3 Dryobalanops or Suniatran vaxa^ao^ 

-tree. (Already published in this volume oi the £di»du^ 

1 -fhUosophical Journal, p. 87, ei aeq.) The Prafeasor lilQe<rae 

[ "^God estracta from Ur Daubeny'^ paper on the metboda at^Oef^ 

I •Vftting magnesia from lime, and on its distribution thnnq^ 

I HWcks of the transition and secondary class. (Printed in the pt^ 

-lent volume ol' this Journal, p. 108, kc.) Mr Deuchar, ]ect1^ 

t^r on chemistry, then read an account of several ctiribilB df- 

r ■Ministanees connected with the ducljlity of glass, shewio^'tlUt 

<tee most attenuated threads retain the character and ^a^ 

twisted, angular or tubular, of the mass from which it is spa|^ 

'Illustrating his remarks by an experiment, proving the peMtte 

I ^ quicksilver through the most minute threads. The SecMA- 

I '1^ conamunicated Mr Lawrence Edmondston's account ic^'lhe 

I Ifireenland Kittiwake and Colymbus Grylle (which has alrefl^ 

Tappeared in this Journal, snpra, p. 94, &c,) 

 ' Aug. 10, — This was an extraordinary meeting, called Ibrthe 

liurpose of addressing the King, on occasion of his visit to 8*01- 

•land. An address having been accordingly agreed oti, it Wfis 

'presented to his Majesty by Professor Jameson, as President of 

the Society, at the levee held at Holyroodhouse on Sati 

■•Hie 17th August, and afterwards published in the EdioBI 

I UGaZetIc of the 2Sd of that month. At the same time, ku 

[ -^ntly bound set of the Society's Memoirs was prea^nted 

\ -TWajesty, and graciously received. 
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JIhr ]Wok]e; of Subliu, cntiUed, "On the QuRntity ofiSoIw 
Nutation, as affecting the North Polar Distances of tlie Fixcd 
^tiucf^ deduct from Obaervatiun, and the Application of this 
detcrmioation to confirm the (rraicluBions relative to the ParaL 
lw§s of certain Fixed Stars." I 

I,, Those who have examined witli rare the very admirable [ia- 
ipeCB which Cr Briulfley hm published* on the Pandlas of 
^s^rtain Fixed Stars, can acMcely fail to be convinced, that the 
greait discovery of the parallax lias been made by that able 
.fijEtxononier ; and we are proud to tliin];, that tliis has been aq- 
tfOmplislied by an English astrunonier, and by Englisli instrv- 
.lOeptB. If any doubts remained upon this subject, ttie present 
ifiujmdr of Dr Bnnkley must, we tbink, entirely remove 1^4^19. 
It occurred to him that the great number of observation^ whiob 
tjp had made upon particular stars, might be employed to dotor- 
qiine tlie sc^r mOatUm, which had been deduced oulyfroto 
: (henry, and had never been aac«rt^ned by actual observatwv- 
Recording to theory, the solar nutation is about 0''.51 in ngiltl 
polar distance for all stars ; and as this quantity is less than the 
.parallax of certain stars, Dr Biinkley considered, tliat if it v^ffft 
4educible from his observations, such a deduction would ^t 
ObIj prove the exactness of his observatious, but the pow«r/<}f 
,'tuB <3rcle to determine such minute quantities. Asthesp}|r 
nutation goes through all its states twice every year, Dr Bnnkley 
i^Hudera it impossible to suppose, that if any cause should oc- 
iCHnon the instrument to shew deviations explained by paralli|x 
,whwh did not actually exist, it should not derange the solar du- 
i,ta|ioii, and cause the result of an investigation of its quantity to 
^tUm out erroneous. 

ii^ I By this method of investigation, applied to several stars, Dr 
.. J^inkley has obtmned the most satisfactory residts; andife 
i^ree with him in thinking, that there cannot remain the small- 
est doubt with any one who examines the processes, that the irf>> 
servaUons have ascertained with considerable exactness the quan- 
tities of parallax of » LynB, a. Cygni and Ardurua ; — that the 
parallaxes of y Draconic, and « Urdte Majoris are eiitreraely 
.small; — and that y Draamis is at least seven or eight times 
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aore dietsait ttmii « Lyn^. The following arc (be results I 
tained by Br Brinkley : 

Maiimum 

Solar NulBliUfi. Parallai. 

+ 0".60i6 8-.BI8 

4 0.1S16 0.141 

+ .5TS3 .190 

+ .MT2 ! .000 

+ .44S0 1 30S 

*■ 8. Dr BrhAleyS ElemenUifthe Comet of\S^\ This ri 

esQug comet, which had been observed in Europe {see Uiia 
Hrme, p. 174), before it passed its periheiion, was fortui 

I Observed by Captain Basil HaU, Lieutenant RobertsoD, ; 

1 yca^ter of H. M. S. Conway, at Valparaiso, after it had \ 

I lis perihelion. 

That eminent astronomer, the Reverend Dr Brinliley of T 
fin, to wljom Captain Hall's observations were communicaf 

I ^iund that the computation of its elements was involved i 
Bculties not often esperienccd, in consequence of the observations 
Kaving been made after its passage of the perihelion, and In 
Consequence of the smallness of the perihelion distance, and 
^me other circumstances. He had therefore recourse to au im- 
jKBved method of computation, which lie has explained in the 
TWosophkal Transactions for 1832, Part I. p. S3. ^^H 

By this method he obt^ned the following elements: ^^H 

Fassage at Ptrihclion. Menu Time ai Grecnn'ich, March 91. 13>> Iji^^H 

'rerihslion distance, . . - JQSwS^^ 

'-" Inclination oforbit, - - f3« 1&' |9* 

I Place of ascending node, •  1* 18 H4t 

, Flnce of peiiheliim, 
Motioa retrograde. 

After these elements were calculated, Dr Brinkley obta 
jfcllowing new elements, by uang Dr Olber's observations «f J 
nuary 30. and those of Captain Hall of April 8. and May 8. S 

FiUMge ot perihelion, March !1 11" II? W 

Ferihelian distance, .... .09ISTT 

Inclination of orbit, - - - - T3h 34' 4y ' 

Place of nod' ... . . 48° W 1S° 

Pl«»ofpa - - 7- 89 30 33 

Between . id May 3. the comet described 

■above 800" afc 3 as a parabola represents tlie ob- 




Natural Philosophy.— Attronoviy. S88 

^r&lions with so much exactness, Dr Brinkley condudcB ihat 
the period of its revolution must be considerable. 

This comet is remarkable on account of its small perlhetioQ 
distance. In its great inclination, and its small perihelion dis- 
tance, it agrees With tile comet of 1593. ' 

On the 2d April, .Captain Hnll observed that the tiul of the 
comet seemed to be split, or to have a dark streak between its 
sides. On its first appearance it was of a dull-white colour. 

3. Length of the Pendulum at Madras. — A series of very ocou- 
rate observations has been mode at Madras by John Golding- 
ham, Esq. F. R. S., for determining the length of the pendulum 
in latitude IS" 4' 9".I. The pendulum employctl was one wi 
Captain Eater's principle, and made under the direction of that 
able astronomer. 

By the first scries of observations, made at Madras, the 
length of the seconds' pendulum was S9.026823087, the num- 
ber of vibrations in 24 hours being 86172,875. By (lie scc(»d 
gcjies its length was 39.02G280447, the number of vibrations 
in-a4 hours being 86179,3S8. 

, Tbe mean of both these resulis is S9J)2(i302 inches, which, 
according to Sir George Shuckburgb's scale, is the true length 
of the seconds' pendulum at Madras, in latitude 13° 4' 9'' N,, 
at the level of the sea in vacuo, and at a temperature of 70" of 
Fahrenheit. 

Captain Kater found thatthe same pnduhim made 86293,14 
vibrations in a mean solar day, in latitude 51° 31' 8". 4, the *em_ 
^ratiire being 70°, and the beiglit above the level of the ^ea 
88 feet. 

By comparing the mean length at Madras with 39,142213 
inches, the length in Lai. 51° 31' 8''.4 N., the diminution of gra- 
vity from the Pole to the Equator will be 10052897, and the 
elliptiraty of the earth ^,1,^ nearly. See tlie Phil. Tram. 1822, 
Fart I. p. 167. &c. 

4. Derimgemettt aftlie great Mural Circle at Grcenmch.—~Mr 
Pond has lately discovered that a derangement has taken place 
in the mural circle at the Royal Observatory. Although the 
telescope maj^ be applied to every part of tlie mural circle, yet, 
when fixed for observations, tbe princijtlc of the instrument re- 
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Vipim thilt th« tube, tiepeciajly «t lU extrcaiitksT should be e^i 

1 fernly £xed to the circle as to form one piece with it. Jtn nrd^r 

I (q do this, oonDecting braces are attached at e^qh end of the t^ 

I liBBope. In progress of Uaie, however, these braces have \»r 

I come insecure, owing to the screws whicli fastener] them having 

I ^ven way. Hence the euds of the tekscope are peruiittietjtto 

I beod from tlie centre, instead of retaining an invariable pofs^cm 

with respect lo Iht^ circle. In the zenith this error U|a laj^ 

mum, and increases from tJie zemth to the horizon, fl^i 

has now been remedied by Mr Troughton, who has applied^j 

tional braces to connect the telescope with the circlo 

idteralion has already produced a great improvement io tlie 

I KTvations. Of tlie publislied observations, only those made. 

the three last months of 1819 are affected by the error. 

ring 18S0 the error increased, but, in the distance from the ^^e 

to the Equator, did not amount to 2 seconds, at altitudes lower 

I than Sirius, and at tlie altitude of the sun at the winter solsticf;! 

I ibe error may have exceeded 2 seconds, but did not ei^ceej'i' 

 ■econds. Al^r the month of February 1831, the error raim^ 

I b increased, which ultimately led to the discovery of its 

\ —See the PhU. Tram. 1822, Part I. p. 86, &c. 

. B. Curitma appearance observed on the Afoon at tfteCt^e.^' 
Iteverend Fearon Fallows, the astronomer at the new 
J tory erected at the Cape of Good Hope, observed with Kis 
I kpd eye a whitish spot on the dark part of the moon''s lu 
\ This happened on the 28th November 1891 , abou 1 8 o^^y p? 
when the moon was shining with a brilliancy which he'- )uid 
ver observed in England. This spot seemed now and ihei 
h with considerable lustre. With an achromatic ieies 
tut 4 feet long, magnifying 100 times, the spot seenied III 
: of the 6th magnitude, and there were three others mu 
tiler, but one of these was more brilhant than the one he ' 
1 seen with the, naked eye. The largest spot was surrounded hi 
I nebulous appearance, but nothing of this kind was observ^ial 

die small brilliant spot. The two others were similar""to faint 
^ nebulee, increas'-- '■ " itensity towards die middle, but without 
y defined lu As the telescope i 

d not yet ai ape Observatory, 
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ff^'tfi^ MtettRa of detemiimng the eitii«|-positI(m of these spots. 
Orilhe evening of (he Q9\h Nuveniber, ths large spot was fully 
nSTjfight as before, two <ythei'3 were nem-ly invisible, and ihe 
striiM brilJiaiTt spot had disappeared.-i^See PkU. Trims. 18!8», 
pan i; p. S37, 938. ' 

 ' 'd. 'Comet of\ 829.— M. Garabart first discoverefl this comet at 
MttrsaUes, oil ihe IHih May 1822. It was observed afPfmB 
oh'tlte 18lh May, and from tbeW observations M. Nicoltel has 
cMilpilitetl the following elements of its orbit. "'ii'" 

"''^'ta^geirftheperilidicinethMBy ISaa.al - 3» S' 11*'*. nJ' *'•' 

I itixl Iperibdion distBncc, • . - . 0.£04»O k-hiU 

1^1, toaiaation or its orbit, .... 53*3*3" .,, ,,|n 

jlj ^^ijljljjitudeofaaecBclinBnode,  - '^'' ^^ ^ i , .l-** 

,.Lon^tuiJeofperihdion on orbit, - - 192 46*5 , 

Hdioceotric motion retrograde, ' 

T!Tu8 comet is very small, and has no appearance of a tiul. H 
has no rcBemblance in its elements to the comet that is expec^ 
ml nor to any other. 

7. Account of Rieiissec's Ckronogrdph Jiir Ttolvng small in- 
tervais of" Time.— This instrument has the form and size of a 
large pocket chronometer. Th^ dial-plate is moveable on aA 
axis passing through its centre. This dial makes a revolution 
in a minute, anct each of its divisions corresponds to a. secoiid 
of time. When the observer wishes to mark the precise instant 
wpen any phenomenon takes place, he presses a button, aiid a 
small pin or metallic point, traversing the summit of a cone fill- 
ii with printers' ink, and placed opposite ihe fixed zero of tlie 
moveable dial, marks on the circumference, divided into seconds^ 
a very fine point, which indicates the second, or fraction of a se- 
cond, which corresponds to the beginning and end of the iriter- 
v(d of time which it is wished to measui^e. The instantaneous 
contact of the point has no influence on the' motion of the dial, 
and the fineness of the point enables us to estimate the foiirth 
part of one of the diviaona of the dial-plate.— £i6. Univers. 
June 1833, p. 158. 

Jlj, K METEOROLOGY. , ,, 

,,81. Depression of the Barometer in ^ngkmd) on,f^rjBfi^ 
peoember 1831. — Mr Luke Howard made the foUoTraig litL 
servations on the barometer on the 24th and S5th December 
1831, at Tottenham Green : 
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1 1 £7.96 

December 23. 5 i. m. 87.83 
wliich was probuWy ihe minimum. In Man-h 1 iS3 it stc 
J67.88 during the CaJabrian cartlKiuakes. The haromcter of S 
Hoyal Sodety's apaj-tincnts in Somerset House, al one foot a 
^w-water of spring-tides in the Thames, stood at 38.1 @ i 
rfclpck in the evening of the S5lh Dcwmber,— See tlw J 
Trana. 1822, Part I. p. US. 

9- Observations on ihe Barorm-Cer and Tliennometer at Ber 
S5tft December 1821. 

The Baromcltr was iilncpil nboul 



87.1,08 
26.9.39 

£(i.a74 
36.8.94 
S6.I0.(i 



The mean heighl of the barometet at Bert 
 The scale of the Iiaromcter is divided into inches an4 \ 
parts ancient French measure. The scale of the thcrmomn 
16 Heaumur'.s. — Communkaled by Professor Trallos of Berli] 
10. Sbigular contrast between the Winter nflSS.\—& in 
North of Europe and Sout!i America. — No (act in ni^tooior' 
logy iH more remarkable tlian the niildne.ss of last winter in tJie 
North of Europe and Asia, and its severity in South- America. 
The winter at St Petersburg, whidi is always vgry ^^ere 
during four successive months, and continues two moaths mone, 
so as to last six months, lasted only about r month and a fev 
ieeyH. The first snow fell af Christmas, and it disappeared ge- 
Berally on the 1st day of February. Although the weatlier ie 
the interior of Russia was colder and more oonstAnt than al 8t 
Petersburg, yetthere was no snow, and the frost did not com- 
^pecce till t^t ■^.ranuary. On the 2d March the Dwina 

iras free of ) The winter in< Siberia was &^uaiij 

mild. Warfi d both at Tobolsk aiid also farther 

to the north-E to there was no snow, ^ ^t Btj^j- 
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soff, 0Oe of the^iaost northem of those districts, it itEdned iribfai»k 
dandy on the 8tb December, a drctimstanee-whioh had ne9et 
oocuned in the memory of the oldest iiihabitant& 

Near Bumos Ajra there fell in the month of Deoemba* IBftt 
muh a^ quantity of snow, that the communication between that 
cSty and Lima vas entirely interrupted. The cold which pare^ 
Tttled in the different parts of South America is a most extro^^ 
ordinary phenomenon, and the inhabitants of P^rri and Chili 
have ocmsidered it as a tme calamity. — Bibl Univer^eUe, June 
18SS, p. 10& 



MAGNETISM. 



11^ Dip of the Needle at London in 1821. — From a series of 
numerous and accurate experiments made by Capt^n Edward 
Sabine, he obtained the following measures of the dip of the mag- 
nedic needle at London, in the Regents Park. 

By ten experiments with Tobias Mayers* • needle, - 70*. 2^.9 

By the times of oscillation in the magnetic meridian, and*^ 

in the plain perpendicular to it. Mean by three r ' ^* ^ 
needles, . « . - - -^ 

By the times of vertical and horizontal oscillation, - 70* ^.S 



Mean, 70. aS 
^ 'Hence Captain Sabine ccmcludes, that 70^ 3' is the mean dip 

<jlPih^ needle at London, in August and September 1^21, with* 

in feur hours of noon. 
-** As the observations of Naime and Cayen£sh give 72° 25' for 

th^ dip in 1774s we obtmn S'.OS as the mean' annual rate of dinu« 

iMition between 1774 and 1821. 
^ Taking Mr Whiston's determinatiim of the dip in 1720, viz. 

79^' 1(X, which Mr Caveiftlish coni^dered as accurate, the annual 

diminution is d'.05. 

II. CHTEMISTRY. 

12. Nitrogen Springs in Rensselaer Cofumty^ New-Ycyrk,^ 

The most remat^able springs in the cotraty of Rensselaer, 

are the nitrogen springs in the south-east cortier of the town of 

Hosick. They are about aix miles south-west of the village of 

Banningtony in Vermontv Thifre' are thr6e springs c<mi^9ed 



.J^XJL. 



* ilfem. i?. Sn Getting, 1814^ 
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withio about four or five acres of ktuudc). The quuiltt^of 
fttre nitrogm gag, ix aziAK gas, which issues in the fora of 
bubbles from these spring, is incalculable. The gas dues ml 
•eem to be combioed witli the water, but to issue frotn the gti^ 
vel-beds beneath the water of the spnngs : and we have no gngrf 
KasoQS for saying that die gas is confined to tlie beds of tiiew 
^uinga. It may continually issue from the dry partii of llw 
•oil in their immediate vicinity, and become manifest only where 
ibe water covers the soil, by bubbling through it. By presutig 
upon a surface of the gravel equal to five or six inches stjuare, 
a quart of the gas may be collected in an inverted jar or buttl*;, 
in ten seconds. 

By what process in nature is such an abundance of gas ince»- 
santly produced ? About three-fourths of the atmosphere ia ni- 
trogen gas ; and we are acqutunletl with no other exten^ve !»■ 
serroir of this substance. If it is derived from the atmosphete, 
how b it introduced into this situation ? Or, if this process J 
nature should be explained, how ia the oxygen of the at 
sphere separated from the nitrogen ?— Eaton's Geological 
vey ofSemselaer County, p. 29. Albany, 1822. 

13. Analysis of Gibbsite, a new M'meral. — This new mineral, 
named after Colonel Gibbs, was discovered by Dr Ebenezcr 
'£mmons, in a neglected mine of brown beematitical iron-ore in 
the town of Richmond, in Massachusets. 

It occurs in small irregular stalactitic masses, from 1 to S in- 
ches in length, and 1 inch, or more, in breadth, connsting of i 
-a^regation of elongated tuberous branches, laid panaDd, 
united together. 

It is rather harder than calcareous spar, is slightly 
cent, and has a specific gravity of 9,40. It does not cflerveice 
with adds, and whitens before the blowpipe. 

According to the analysis of Dr Torrey of New-York, its 
pontkoi is, 

Alumine, - - 64.S 

Water, . . 34.T 

Low, - . 1.& 

100.0 
( Bence this mineral is a Hydrate of Alumine, and ia the 
as what Wavellite was suppcraed to be, before Berzelius detect- 
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'e*iiiritpho^*oric odA.  Dr Torrey was pwticuliirly caicfidiB 
f aaceitainiug that (xibbHitc contained neither Fhotphoric nor Fluo- 
rie ocide, both of which are ingredients in Wavellitc. Nearly all 
the Gibbsite yet found, has been collected at the mine in Bioh- 
montU where il was originally discovered. — Nem-¥ork Medical 
and Physical Journal by Drs Francis, Dykeman, and Beck, 
Na I. p. 6a 

14, Caiftartijie, or the Active Principle of Senna. — MM. Laa. 
saigas and Fenuelle, have discovered the active principle o£^ 
Semut, and which they have called Calltarime. The precifH- 
tate obtained by acetate of lead from a filtered decoction of the 
leaves, was diffused through water, and sulphuretted hydrogen, 
passed through it. The liquor filtered was evaporated to dryneis, 
and digested in alcohol, and the alcoholic Boluiion was then eya.- 
porated to dryness. It Contained acetate of poCO&h, which wafti 
sepacRtod by alcohol acidulated by su^hiiric acid. The sulphate 
of , potash insoluble in this fluid, being separated by the filter ; the i 
excess of sulphuric acid was precipitated by acetate of lead ; then,, 
bj decomposing this latter salt, by sulphuretted hydrogen, and 
agidn filtering and evaporating to dryness, the Catliarttie, ot 
piugative prinijple of senna, was obtained. 

The Cathartine does not crystallize ; is of a reddish-yellow co- 
lour^ attd ha£ a peculiar smell, and a bitter and nauseous taste, i 
It is insoluble in ether, but soluble in alcohol and wat*ir, in. all , 
pr((p«rtienB.. -The extract becomes moist in the air. Ii operait^s 
as .9 purgative when taken in very small doses. 

^^. AiuUysisofthc Meteoric Stone of Juvenm *. — Inanaly^ng. 
this meteorite, M. Vauquelin foimd in its crust, grains of silex, 
and ^'gllow brilliant pcunts, like sulpliuret of iron. It contaii>ed 
nqjiickel, but traces of copper and potash. It contuned more 
alumina and lime, but much less magnesia than other meteorites. 
Thp iron which it conta'mcd did not act upon the most delics^ 
magnetic needle, and a portion of it was united to chrome. The 
Sliex amounted to two-Jifths of the total weight of the atone. 

16. Soda .rf/twfi.— This new salt described by Dr Ure in the 
Journal of Science, has the same form and taste as common 

-^ ' • «*t»il»/(»nl«!, TOi.Ti, p. 3B*." *i0tH 

V^v'iuHd.'li. oCTt I8S3. ^ c c '* **^^ 
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alum. The specific gmvtty is 1.35. The fallowing is tlic tf>- 
i8ults of Dr Ure's anaJysis : 

Sulphuric «cid,  - 31.00 

AlumiDB,  - 10.TA 

Soda,  6.48 

Water of ci^atalliiUJoti, - iO.OO 

lOO-fS 
' Dr Ure is of opinion that this salt is well adapted for certniii 
■purposes in caJico-piinting, by its remarkable solubility in waW. 
By distilling a portion of its solution off lime, he asvertfltRd 
fb^t it contiuns no ammonia. 

. 17- Melanic Acid in Black Vrine.-^Xix Marcet has deecnb^ 
,Hil)>el2th volume of the Medico-CbirurgicalTra[i«>actions,sfl||- 
gular variety of urine, which turned black soon afUr it WSB^ 
ichargMl ; and he has ^ven the following notice of its cibcmiBP 
properties, as commuoicated to him by Dr Prout : — " TheKSt- 
.duum obtained from this urine by evaporation, not only d(K»ncil 
WDtaia any lithic acid, but no urea can be detected in it. A^ 
Uiougb the addition of dilute acids produced no immediale 
i^hange of colour in the urine ; yet, on standing for some umf. 
a black precipitate slowly subsided, leaving the supernatant fluid 
transparent, and but slightly coloured. The black precipitate thus 
obt^ned, was found to be nearly insoluble either in water or at 
oobol, whether hot or cold It readily dissolved in cold cooccd- 
tratt'd sulphuric and nitric acid, forming a deep brownish-black 
solution; but, on diluting the acids with water, the black sub- 
stance appeared to be again precipitated unaltered. These aads, 
however, by the assistance of heat, apparently decomposed it 
The black substance readily disst^ved in the fixed alkalies, and 
in the alkaline sub-carbonates, forming very dark solutions. The 
addition of water did not affect these solutions; but acids repre- 
cipltated the substance apparently unchanged. When anunonia 
was employed as the solvent, and the excess expelled by evapo- 
ration to dryness, a black or deep brown readuum was obtaio' 
ed, which appeared to be a compound of the black substance 
with ammonia, and possessed the following properties. It was 
Terysolub" " r; and, on being heated with caustic potasb, 

it gave ofl ammonia. The black compound, how- 

ever, did 've any tendency to assume the crystal- 

line form. tions of this compound in water, mu. 
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i riate of baryfes, and nitrate of eilvcr, produced copious brown 
precipitates, as did also prolonitrate of meri-ury and iiiljate of 
lead. But oxyniuriaie of mercury produced an immediate pre- 
dpitate, and that olitained from acetate of zinc was of a paler 
brown colour," From these exp^iments, Dr Prout considers 
the black principle obtained from the urine by the action of di- 
late acids, as a new body, possessed oV acid properties ; and, if 
this is coniimied by further observations, he pro]>oses to call it 
Jidaruc Acid. 

18. Conversion of Iron into Plumbago. — The following interest- 
ing fact has been pointed out to us by a correspondent, in Beck- 
Iftann^ History (^Inventions, vol, iv. p. 243. — " Those who 
^t^sider steel only aa the most perfect kind of iron, may per- 
haps think with Plutarch, that the softer and more equable part 
-ftf the metal is first converted into rust, and that the better pirtt 
lof the whole mass is thus separated from the rest. Without en- 
Wiring on a farther discussion of the subject, I shall only men- 
-tigO'iO) observation made a few years ago. In digging up iftte 
'fltittf of a cellar in an old house near Gottingen, there was fovmA 
Wn anvil which had lain under the damp earth for many years. 
*It still retained its orig^al form and size, but was becolne so 
-«ofi that it could be easily cnimbicd to pieces. When broken, 
there were seen, every where on the fracture, exceedingly white 
grains, with a metallic brightness which resembletl polished steel, 
and were attracted by the magnet; consequently, had not yot 
■been converted into rust." 

III. NATURAL HISTORY. 

MIKERALOGY. 

J 19. TTieSecondarif or FliEtsFormaiiotiS,ag determined bj/lVer- 

_ner, ike tame in Great Britain, as in Germany. — Mr Weaver, 
p pujnl of Wenier, in his valuable view of the flcetz rocks in the 

-Annals of Philosophy, concludes his details with tlie following 
remarks: 

" It follows, from the whole of these premises, that the flcetz 
formations of Werner strictly commence with the old red sand- 
stone of England, and not, as has been stated, with the new or 

^calcareous conglomerate. It follows, also, that the charge of 

cc8 
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 MOfllaon in the views of that naturalist is obviated, and that w 
I fcr from the floctz formations which came imder his consid^ii' 
I tion having been few in number, they comprehended the wholt 
I lieries, from the old red sandstone up to ihc chalk, and above the 
I -(^lidk, gravel, sand, clay, wood-coal, and the newest AoUxMSf 
I formation. His arrangement of formations in Germany is, whei 
I duly Construed, quite in accordance with their succesBiun in ithe 
I ' British Isles. There is no hiatus. We travel from the primary 
I ta the transition, and thence through the whole series of' the 
I 'ottts, in which last, let it be observed, that, ihuugh Uie carbo- 
K filfbftiUS scries be les,s fully displayed, yet other fiH'maCionft' 
F in much greater force in Germany, and afford a greater 
I 'of'ttharacter than is to be found in tlic British Isie«; and 
I ''W^'ttiay jKjrccive the compensating power of nature. 
1 " * ! ha*e, therefore, yet to learn that more modem inquiries hnrc 
V "at ail invalidated the general positions oi' Werner. His grand 
B "toutlines of the structure of the globe remiun unshaken, froiq. 
I ' flittd&mental granite, up to the newest floetz-trap. The 
I *'%f his followers, and of other geolo^sts pursuing a similar 
R "%ave tended more and more to fill up those outlines. 
K y *i The Comparative View of ficctz formations which I 
I "Wtted to the public in the Aniials of PhUosophy, OcL li 
r "'conastent willi the main positions of Werner, though, fKxBi 
I ' 'irKiile of considering them, there may seem to be some diffi 
I 'ttiis, however, is rather apparent than real. It arises fnm. 
I "following circumstances : 1. In the carboniferous seriuft^'pro^ 
I dtig the limestone and the coal as distinct formations, "wliileWer- 
I *" ner considered them only as members of his first Hcctz sandatanc, 
I "or rothe todlliegende formation: 2. In like manner, in thegyp- 
I seous Hjid saliferous Kcrics, producing the weissliegende or cafca- 
1 ' rcous conglomerate as a distinct formation ; while, by t^^ieslc- 
I ben and others, it is included in the mognc^an limeftone Kintia- 
I ■' tion : S. As a consctpience of the foregoing, in con^deriog the 
I niagnesian hmcstone as belonging to the second fleets series: 
I •* and 4. From chstribuiing tlie flcetz formations into four priau- 
\ ' pal series, foim<!e<l, as I conceive, on natural distinctions ; naAie- 
1' ly, on their relative position in the order of succession, tL«r]nk 
■* fieralo^cal characters, the organic remains which they ndfl 
f Uvely contain, and the mutual affiiihies of tlie formatJdtt»iiA^| 
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(lOrtetUulC each stries or group. In this view there is no real in- 
congruity ; for, in fact, had the carboniferous hmestono appear- 
ed in force in the north of Germany, it certiunly would have 
been desi^rnated by Werner as the first flostz limestone; sad 
this, according to the established method of that naturalist, who, 
in arranging the mineral masses of the globe, was led to flistii- 
bate the predominant into jjrmcipal formationt;, and the inciden- 
tal into subordinate. Bearing this in mind, the carbomferaus 
limestone would have been his Hrst flfetz limestone formation ; 
and, as a necessary consequence, the raagne^an limestone would 
have become his second fliKtz limestone. The whole difference, 
.therefore, is a mere question of enumeration, , , 

- . ^' In conclusion, I must observe, that, in awarding the meed 
of pr^se due to the services of Werner, French writers app^ 

- in general to have been more just than the English. Not ( iew 
 jof the latter seera to forget, or not to consider, that, though 
-■■Others might, before his time, have hit upon the general dlvi^on 

- of rocks into primary and secondary, yet geology, as a science, 
.•bmd no existence. To Werner belongs, in the first place^ the 

merit of introducing a nicer discrimination in the examination 

-  «£ ample minerals, and of inventing an appropriate language by 
.  which they might be described and distinguished, previous to 

I iwbich mincralo^cal science was quite in its infancy. And* in 
•t^ second place, to him also belongs the chief merit, not mcre- 
iy of distinguishing and giving names to rocks, but of ttccuiatc- 
IjT'narking out both the grand distinctions of primary, trana- 
don, and floetz classes, and the various principal formations of 
wliich those classes conast. If, then, it be the glory of the 
Saxon to have laid the broad foundations of the edifice, let that 
of the Briton and Frank be to complete the structure." 

1^ 20. Sidpliaie of Lead.— Connected with an argentiferous ga- 
lena, in Mr Lamb's mine at Himtingdon, is an incrustation of 
sulphate of lead. It is tolerably abundant, but is nowhere in 
crystals or in masses ; it occupies merely the surface and cavi- 
ties of the other ores of lead. It gives metallic lead instantly 
by the blowpipe, but does not effervesce nor dissolve in acids. 
According to Mr Lane, it is equally rich in slver as in galena. 
This, if correct, is we lielieve a new fact, but we have not exa- 
minei) the ore in this respect. — Silliman's Journaf. 
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I Is- SI. Byperatme. — Dr Wobst«r ]ias discovered tt^pentem b 

I jpbuiuiance in llie vicinity of Boston.-— /d 

I ,*. S2. Plvmbago Jrom North Carol'ma. — It is of a very ^ 

9 jlquolity, and ii)>|M!arK well adapted both for crayons and pML 

 ,it oGoun a few niiWs iiurth uf Jlaleigb, and exists in greet (|iiU- 

 Jlitiea. It has long been used in the vicinity as a pigment. We 
w Juuindebled for this information to tlie Honourable Judge Jobs- 

 ,apn, of the SiiprriDe Court of the United States, and also for the 
I ;aiost beautiful yelluw-ochre, from the waters of die Oconee ip 
w fCeorgia, and for a. Iiandaome fine-gr^ned grey isli- white mariilr, 
I .well polished. This is from the waters of Broad lliver in Sigilt 
K CaroHnB. Both the last are abundant. — Id. 

I t S3. Rose Quarts of Sovilihury,^ Conwrdiruf.— This occurs 
I ^abundantly, forming a large rock, about eighteen ouks ittm 
I ,^ew Haven. It is of a lively agreeable colour. — td. ,^H 

 COTANY. ^^1 
I |(, 24. Dr Hookers Exotic Flora. — We are happy in beii^ 
I ,^ble, at length, to announce the appearance of the First Pari 

I ^^ Dr HooKSit's Exotic Flora, the publication of which it seems 
m yfras for some months unavoidably delayed. This work is des- 
I , (lined lo include, as our readers are probably well aware, anii. 
I ^ tlie notice on the wrapper informs us, "Figures aIJd^X 
B ^gcriptions of such Plants, not natives of Great Bi^taJn, j 
I ^^tivated in gardens, or, in defect of these, of s 
1 jjaidifully represented from weU preserved specimeDs^tbel 
I jt^Oiria. In bU cases, preference will, of course, be g^v^^ f^ ^ 
I .jndividuals as recommend themselves by their beauty., .th^ I 
B l0ifH:y, their novelty, or some remarkable or Httle kno^tt f, 
I l^rs in their flowers or fruits." The greatest pains, yf^ pte 
I ^pssu^ed| will be taken in delineating tlie difl'erent p^rt^-of truc- 
I ^ficatioii, so as to exemplify, and render familiar to the, bo^mi- 
Igpal student, the generic, as well as specific choractec,^ af)d.,4K 

 i^atural Order lo which tlie plants belong ; and if we mavjie 

 ^pllowed tojiidge from the plates in the Flora Lunditie^^ia fO^M 
n^ various c' " this author's pubhcauoiis, these dissecd^H 
l^ftnll Jbrm oi ^^t imporiant features in the bqoL^H 
l,4}iai, if ft p ally represented, which has ajrej^H 
■..Appeared in lilar nature, we may yet e^p§(4^^| 
Ljboveit rend rtbe analyses of its flowers q)^ ||^H 
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" ' Tit regard to the access which Dr Hooker will have to new and 
4QtereGting vegetables, we conceive that few naturalists can be 
-tUore fitvourably circumstanced than our distinguished author, 
since he has, as it were, at his very door, the recently established, 
but well stored collection of the Royal Botanic Garden of Glasgow, 
which isalmostdailyrecciving additions from all parts of thoworld. 
His friend, Dr Graham, our Botanical Professor, has liberally of- 
fered to Dr Hooker the use of whatever may deserve his atten- 
tion, in the splendid establishment under his direction ; and the 
Messrs Shepperd of the Liverpool Botanic Garden, have already 
commtraicated some invaluable plants from their fine coDecticm, 
which have found a place in the first part of the Exotic Flora, 
now published. To these important sources of materials, we 
may add, that the Honourable the Directors of the East India 
Company, have, weare infonned, in the most hand sorae manner, 
allowed him the use of a large portion of their inestimable col- 
lection, which includes drawings and manuscripts of East Indian 
plants, sufficient in themselves, to furnish an immense stock of 
materials to the botanical publisher. 

We have barely space to give a brief notice of the contenta of 
this first part, which, as will all the following ones, contains 
twenty plates (the fdding ones counting as two.) Tai. 1 . is the 
Ccdadium Seg?timim, or Dumb Ctme, so named from the circum- 
stance, that its virulent juice, when applied to the tongue, causes 
a aweUing which deprives the sufferer of the power of speech. 
This plant, a native of the West Indies, rises to the height of 
five or six feet ; and, in this representation, the author has adopt- 
ed an escellenl plan of reducing the whole to a small, but high- 
ly finished figure, thereby conveying a correct idea of the baUt 
ttf the plant, and subjoining portions which are of the natural 
size. The analyses of the fructification, magnified, here, as in 
tfie other plates, are highly satisfactory Tab. 2, RhtpaoKs 
Casgvtka, a plant hitherto unfigured. Tab. 8. and 4. are devot- 
ed to the beautiful, though well known NeoUia speiiosa, with 
ample dissections. Tab. 5. A new fern, Aspidium WaUichii, 
named in honour of the author's correspondent Dr Wallich, of 
the Calcutta Botanic Gai-den. Tab. 6. Dorstenta ar^bUa, A 
' novel species, sent from LiverjxK)!. Tab. 7. LffCopotlium dcTt- 
drm-daim, one of the Cluff-mosses, several of which arc now sue- 
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isfully cultivated in our gnnlcns. Tab. 8. j 
e fem from New HoUimd. Tab. 9- A splendid « 
I jHe orcliideous plant, native of tht; Delta of the Crwngi 
1^ ^ium Pkrardi. Tal). 10. Ophryt UUea, a dia 
1 ,ind quite new to our gardens. Tab, 11. Serapia»A 

therto unfigured plant. Tab. 13. Caiypso i 
I .^^erican state of this delicate vegetable, which we jfrt b 
r Notwithstanding what Dr Hooker has said to the contrary, 
i.;fHove-a distinct species from tlie European individual. Tab.l 
\. ilB€tnracmla rubra. Tab. 14. BerberU hctcroph^Ua. Tab. 1*. 
jigeratum cottyzoUks. Tab. 16. j\n elegant new Pingwa^ 
under the name of P. alenlula from Savannali. Tab. 17. 1 
^fOnia humiiU. 

jc We are informed that Part II., which will appear on tbo4 
' .** November, will include, besides other intnesting plantsy dal 
I Jruly beautiful Bcgmtia argyroatigma, and a new Osbddaa fion 
I (H^al, the drawings of which the author made at the Botsne 
>lQarden of this city, during his lale visit to Edinburgh, andiriwi 
.frere then flowering for llie first time in Britain, 
I V Copes of this work are published, both plain and oolourodj 
illie former 8s. the later 15s. each Part. The plates are beauti' 
 Ally engraved by an artist of Glasgow, under Dr Hooker's ms- 
I jpediate inspectioa : the colouring is executed by Mr Graves of 
I rlvondon, in a style of superior excellence, as are all the othtr 
performances of that meritorious colourist. The paper is excalleDi 
'lin quality, and manufactured for the purpose; and the typogw- 
 . pby, 08 we may say of the entire pubhcatiou, does honour to.tlw 
-ittate of the arts and of botanical science, in the kingdom of Scot 
jiand. u .^ 

J S6. Mr GreviBe'a Cryptogamiatf Scotland. — Awork has been 
 recently comnien cedbyMrGKEviLLE,onthe Cryptogamia of Scot- 
tand, accompanied with coloured plates, in the manner of " En- 
glish Botany." In this undertaking, Mr Greville intends to ^ve 
^guresof all the Fungi found growing in Scotland, and of allodief 
native cryptogamic plants which have been discovered dnc^d 
publication of 'l" t work above alluded to, the "Ei^lioh 
h _,tany''of Smi iby ; this last national work only _ 

t complete Flora ever published with 
Greville's continuation (published 
urded as a very desirable 
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j xnd iong wished for event. Tbe Order Fungi has been con- 
timted down to tlic present time with few alterations, ex- 
cept by the Crermaiis, who, although aometimes unsuccesBful 
ut'their systematic arrangements, )iave contributed beyond all 
\ Otbers to our knowledge of tbe structure and aflioity of 
tliese intricate plants. Since the publication of tbe Synopsis 
I Jitngrrrum of Fersoon in 1801, Limk bas farmed them into 
I aevoral new Natnral Orders, and given us the best sketch of a 
systematic arrangement drawn from natural afHiiity ; the sys- 
tem also lately composed by Nebs voh Esenheck, poesesaea 
^Kat merit; but they are both perplexed by too much subtlety 
and far-fetched analogy. Two volumes of a new system have 
likewise recently appeared from tbe pen of M. Elias Fsibb, 
irilicb is indubitably the best work hitherto pubhsbed on tbe 
subject, as far as tbe generic and speciiic distinctions and d& 
aefiptions extend ; but tbe physiological remarks, tbe general 
arntngement, and many of the subordinate features of hia pUn, 
asdetailed in tbe introduction, are abstruse in the highest de- 
gree, and, we must confess, little calculated to render the study 
more popular. It is the chief object of Mr Greville to 
fender the study of this family as simple and intelligible as 
possible, and with this view tlie most accurate dissections a& 
mmpany each species, and Enghsh as well as Latin cbaracteis 
we employed. He has also divided tbe fungi into several Natu- 
ral Orders, \-iz. FirsiDoiDE/E, Grev. — Byssoidej:, Grev.~-GAS- 
TROTSYvi, Litik. — FuHGi and Htpoxyla, J)e Catid ; charoc- 
tcre of which will be given at tbe conclusion of llie first vuluioe, 
an-that the lichens will now, according to Mr GreviUe's system, 
be the axtb Natural Order *. 

ZOOLOGY. 

86. Dr Flemings Zoology. — ^We have long regretted tbe 
want of a scientific, and at same time popular view of the lead- 
ing facts in zoology. On the continent, it is true, there are 
many works of this description, but hitherto all those published 
in England have afforded but a limited and often incorrect view 
of general zoology. It is, therefore, with much pleasure and 



Mttsfsclion, ihat we announce (o the public the «p(Maraiitt< 
work by I>r FLEMtNc, in two volumes oclavo^ enlidcd 
^oaopky of Zoology, which we have no hentalion ii 
Pleading to the particular notice, not only of the 
ted naturalist, but also to the general reader, bb 
Veinful arrangement of the facts and viewa of one of 
fliofit difficult and interesting branches of natural 
ffhe first volume commences with an account of tiie 
■fiar characters of inorganic beings ; the properties of the 
^ninciple, the conditions of its e^steuce, and tlie 
tiona to which it is subject, as the characteristics of 
lieings ; the distinguishing marks between vegetables and loft 
ODals ; and a view of the polity of nature. An enumetntinBk 
"tfien ^ven of tbe substances which enter into the ctanpcMfiai 
ttf animals, and of the compounds of organizfttioii. Ttie'M 
inaindcr of the volume is occujned with the different systenB^ 
\ «rgans, their structure and functions, viz. Cutaneous, OsseMM, 
I ^usctdar. Nervous, Digestive, Circulating, (including the'Pfr 
I *uliar Secretions of Light, Electricity, and Heat,) and ffacito- 
productive. Under the Nervous System, a comparisoti is'fiii^ 
tuted between the mental powers of man and the lower aninMb. 
■The second volume is chiefly occupied with the classifieatioH flf 
asimalE. It, however, commences with illustrations of the Dik 
lation of Animals, their Physical and Geographical DisUiltK 
6on, Hevolurions, the methods of investigating their S^t«tUlil 
■ud Internal Characters, «ith the principles of ZocJogiciU'M- 
nenclatura Under the title Classification of Animals, lbett!% 
« general view of the more obvious characters of the'diff^Mt 
idasscs, prefixed to those groups into which they are »i£hd^idfA. 
■37. Notice regarding Ute History and Dislrihution ofiiu 
^emta Psittacug or Parrot, — The Greeks seem at first la hihfe 
Imown only one species of i>arrot, which was imparted fi>om-#|e 
,east by one of the Captains of Alexander's Fleet. Atietolk, 
l^e father of naturalists, speaks of it as a rare bird, of 
Jw had heard by report. The beauty trf parrots, and 
l^culty of 8[ n made them objects of high request 

ihe luxurio lom the i-irtuous Calo justly repi 

In his time, th^ kept lh< 



e for this | 
L" cages of si I 
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as that of a ilave. Till ibe time of Nero, however, ihcy knew 
no other species, but those from India, when those who mini- 
stered to the pleasures of that extravagant and luxurious Em- 
peror, found them in an island far up the River Nile, called 
Gaganda. The I*oriuguese, who first doubled the Cape of 
Good Hope, found the whole coasts of Africa and the Islands 
o£ the Indian Ocean peopled with various tribes of parrots, to- 
tally unknown in Europe, and in sui^li vast numbers that it was 
with difficulty they could be prevented from devouring the rice 
and maize. These, however, were far inferior U» the numbers 
and variety that presented themselves to the first adventurers in 
the New World. Some of the islands there were called the 
Parrot Isles, from the vast quantity of these birds that flocked 
upon them. They constituted the first articles of commerce 
between the inhabitants of the Old ajid New Continents. In 
those regions every forest swarmed with them, and the rook is 
sot better known in Europe than was the parrot in the East 
and West Indies. So great is their variety, that nothing Bceme 
more remarkable than that only one sjiecies should have been 
kooivn to the ancients at a period when they boasted of being 
masters of the whole world. Of more than two hundred species 
now known, scarcely one naturally breeds in the countries that 
acknowledged the Roman power, a striking proof how ill found- 
ed the pretensions of that p£Ople were to universal dominion. 
The Green Paroquet, with a red neck, is the first of this genus 
that was brought into Europe, and it is now only known fey die 
descriptions given of it by the ancients. Birds of this kind are 
«aid to be subject to diseases unknown to the rest of the feather- 
ed tribe. Many of them die of the epilepsy and tlie gout. 
They have been separated into two great divisions, those of the 
Old and those of the Now World, — the former into cockatoos, 
parrots, lories, and paroquets ; the latter into acas or maccaws, 
aroazons, criks, popinjays and paroquets. The lories inhabit 
the Moluccas, New Guinea, and other Asiatic Islands. They 
do not occur in America. Owbg to their powerless flight, the 
birds of diis tribe inhabiting one island of an archipelago, are 
often of a different species from those of a iieighlwuring one. 
The Touis, or sliorutailed parrakoets, are the smallest of all 
the American parrots. They only equal the size of a sparrow, 
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and are generally incapable of speech. The geographical ^(li- 
bulion of Uiis tribe of birds is probably more extensive tiianis usli- 
rfjy supposed. A species called the Carolina parrot, Latham aajs, 
Inhabits Guiana, and migrates into Carolina and Vir^^nia in'sn- 
^mn; feeds on corn and kemelsof fruit, particularly those of cjt- 
^ress and apples ; comes into Carolina and Georgia in vast lli^iV| ' 
Hoing great damage in orchards, by tearing in pieces the fi 
lor the sake of the seeds, the only part agreeable to its p 
)las been known to breed in Carolina, but the greater part 4 
tire south in breeding time, and return when the fruits are ri 
*Mr Abbot says it is called in Georgia the Parrakeet. 
cbserves, that it never reaches so far north as Peunsylvaii 
Tshich is singular, as it is a bird of very rapiil flight, and c 
r Jrasily perform the journey in 10 or 1 2 hours from North C^ 
, which abounds in all those fruits in wliich it dcGj 
AnoUier species (by some supposed to he only a Variety^ 
Die jjireceding) called the Illinois Parrot, migrates from S 
" hierica far northward, being common on the banks of the C 
IMbld the soulheru shores of Lake Erie. They fly in flocks, k 
leed, among other things, on chesnuts, acorns, and wild f 
L third species, called the Emerald Parrot, is aJso an int 
ntont of a comparatively cold climate. It is said to oocui 
Ske neighbourhood of the Straits uf Magellan. Of this, h 
fever, BufTon has expressed great doubt, for he asserts, thtt | 
P-piuTot is met with in so high a latitude. In this opinion 1)6 t| 
erhaps guided by the general belief of their living on fn| 
;ulcnt food only, and the strength of his objection R 
therefore cease, when it is known that several of tbe genis'£ 
"'ira seeds and berries. Latham thinks the fact of their p 
^^tensivc geographical distribution has been now osseftedll^ 
too many authors of veracity to admit of doubt. We at* t 
i two sorts were seen about Trinity Haibour in the South 
I, Lat. 41° 7'. Dr Forster met with two kinds at Du^y 
Say, New Zealand, Lat. 46° south, and large flocks as low«s 
Vaii Famine, in the Straits of Magellan, Lat. 53° 44' f 
r%here their food must have been buds and berries, the fop 
; frequently bounded by mounl^s covered with ete 
enow. BuiTon confines parrots witliin 9.5 degrees on each s 
the Equator ; but the preceding extracts clearly demonsti 
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ftie feUacy of such opbion. This numerous and splendid ge- 
ifup, coDtains uut fewer than 239 species. 

28. Luminous property of the Ocean as derived Jrom In- 
aects. — Tlie Memuirs of the Academy of Sciences (Savons 
£tmRg. torn. iii. p. £67.), contain the observations of GodeJifu 
de Rivilk on two minute marine animals, one of which is very 
remarkable for its phosphorescent qnalilies. It is not, , strict^ 
^leaking, an insect, but belongs to that subclass of the Crmta- 
cea, called Entomosiraca by the French naturalists, Latre^e 
regards it as falling under tlie genus Lynceua of Midler, which 
ie one of the many necessary generic branches of the Linns^ 
Monocidus. ,^ 

' ;" Among the various phenomena," says the author allud^ 
ta, " of which the causes are still almost unknown, that stanr 
bti^tness, whicli we so often perceive in the slightly agita|^ 
i«atersof the ocean, greatly merits the attention of those who 

rliaVe a taste for physics ; but I have not yet read any thing ss- 
lUe^Ktory on the subject, as ^Titers seem to have satisfied tbfio- 

< selves rather witii conjectural reasons, than by making expeii- 
tneota to ascertain the real ori^n of this natural phosphoru3.7 
J During. a voyage made by our author to the East Indies,^e 

I iwas enabled to make the following observations : About 9 in tbe 
evening of the 14th July 1754, being in N. Lat. 8^ 47', apd 

 E. Long. 73°, from Paris, he was informed that the sea appear- 
rei like a sheet of fire. Every portion of its surface, when gently 
wgitaled, broke into a thousand stars. Each wave which coursed 

i-aloDg the Bide of the ve&sel, spread out a pure, shiniug, siJy^y 

''light. ' The more distant swelling of the waters presented the 

V ^ipcarance of a moving plain covered with snow, and the wake 

/46 the vessel was of a clear and luminous white, sprinkled over 

t hrilllr brilliant spots of azure light (a;:itris). 

, " Anxious," he continues, " to consider a spectacle, to me 

, alike novel and interesting, 1 was struck by the light shed Jiy 
certain small bodies, which frequently remained atlaehsd to the 
hehn, when the sea for a moment retired ; and, without listei*- 
ing to all that was said regarding the supposed cause of the phe- 
nomenon, I ordered a bucket of water to be drawn up, and fil- 
tered into a basin through a fine linen handkerchief. After this 
f>peralion, I observed that the filtered water was no longer lu- 
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jninouB:, but that the handkerchief was covered vrith m^iy' 
iiant points. Some of tliese I raised on the end of my finf 
and found that they had a certain consistence as animal 
being thus exposed, they gradually lost their brightness, am 
they resembled the eggs or spawn of fishes, in form and 
none, I at first yielded to the belief, which was pressed upoa 
that they actually were so. 

Bdng anxious to examine one in a clear light, and placed 
Aet a strong magnifying glass, I was surprised to observe a 
nAAe movement in its interior. Being doubtfid of what 1 1 
I turned it in many directions, placing it on my oail in 
eentre of a drop of water. But what was my surprise, wh< 
perc^ved it became surrounded by a brilliant fluid, 
to all those who were in the cabin, as well as to myself. On 
did not fail to pursue my observations, and having drawn up * 
gieater quantity of water, I caused it to be filtered as before, 
and immersed the handkerchief, which had served for that pur- 
pose, into a basin of the pure sea-water. I then instantly p^* 
Onved a connderabJe number of small insects swimming about 
with celerity, which, at first sight, bore a regemblance to those 
omunouly called in France Pucet iTeau, or Water-fleas. In 
qotte of their agility, I succeeded in arresting one, by entangling 
it in a hair pencil, fixed against the sides of the goblet : this 
pressure, though slight, seemed too strong for so delicate a 
being, it suffered from it, and, notwithstanding the light of two 
eandles, by which we were pursuing our examination, we could 
ve issuing from its body a luminous and bluish coloiued 
I liquid, of which the traces extended in the water to the distance 
' of two or three lines. This accident did not induce me to leave 
my hold ; I raised it up on the point of the pencil, and scarcely 
was it placed under the microscope, than it again shed forth a 
quanU^ of that cerulean liquid. 

I expected that so great an exertion would have weakened it 
extremely, but I had again the satisfaction to fee it apparently 
full of life, and stirring about with vivacity 

It was nut in consequence of the examination of a single 
dmen that I ventured here to give its figure under a vmiety] 
aspects. The abundance with which I was then surroui 
enabled me to sacrifice many, that I might be assured of all 
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pnvte al wluch they were .composed ; and I examined §evenl 
which I found next day rather in a languishing state, but whidi 
a change of water reanimated. The briUiant liquid of which 
they have so ample a reservoir, was not even altered ; for, ha- 
ving left, during some time, attached to the pencil, one of those 
which I had destined for examination by the microscope, it 
spread out a brightness which lasted seven or eight minutes, 
and was viable, even in full day, to various persons, at the dis- 
taoce of several feet" 

-Uany of the most lively specimens of these animals havii^ 
tMn put into fresh water, very clear, and freed Irom all dis* 
^reeable intermixture, they were immediately precipitated to 
the bottom, became strongly agitated or convulsed, and died ift 
4iQtft «x seconds. Many of them, while expiring, gave out a 
^uQtity of tlieir bright phosphoric fluid. . i ' . 

rit seemed absolutely necessary, in order tliat the inaect m^^t 
exfii^ this power, that it should be in a state of hiunidity. W^ca 
the moisture was absorbed, none shone even when brubed. 
Those which Godeheu had withdrawn from the sea, and placed 
in the same water in which he had found them, died one after 
another ; but the water in which they had been preserved, shone 
mth a very hvely light. A phosphoric matter collected in coo- 
sequence of this observation, did not, however, last for any timc- 
Three days were sufficient to make it lose its luminous property. 
This Uttle animal appeared to be inclosed in, or protected by, 
a scaly covering, or shell. Its general contour might be aud 
to resemble an almond split down one side, and a little sloped at 
its superior part. The posterior extremity of its body present- 
ed many globules, in the form of a moveable group or cluster. 
These globules are of a bluiah-green, which becomes of a tar- 
iHshed yellow, in proportion ss the animal approaches its end. 
Godeheu perceived in these grains, the phosphoric matter with 
which it is provided. We can scarcely doubt that these minute 
corpuscles are the eggs, and thence their luminous prc^jerty is 
the less surprising, since the eggs of many fishes and of several 
insects present us with a similar phenomenon. 

Its superior part is furnished with four moveable antennae or 
horns, formed of man/ articulations, and terminated by tufts of 
very fine hajr. The head is placed in the centre, and armed 
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with some nnall hooks. Buncnlh it ore iwo feet, bent, nnd fur- 
nished with hooks, and lower down there occur othei* orgaog rf 
movement. 

I IV. GENERAL SCIENCE- 

I S9. Bhwng Sand.— On 20th March 1891, in N 
I 11* 3', W. Long. 22° 5', it was observed by a gentleman 
I to the East Indies (Mr James Alexander, a cadet), thati 
I in considerable quantities was foimd adhering to the ii| 
I n^ng of the ship. This must have Ijcen blown from the bhores 
I of 'AfHca, the nearest piant of which was at least 300 miles 
I ^tftnt from the 6\a^.^ExtTatitd frotn Mr AJexsnder'&i 

I byW-tV.    "■■■ '■■■ '■■' ^ ■■'  '■■* ''"« 

I 30. Account of' the Stupen^bua Cavern tf WdteHmn.'^ 

I was discovered, about three weeks since, on the north balltf] 

V mc Black River, upon the land of James le Ray, Esq. o 

[ lb the viJlage of Walertown, an extraordinary cavern or 

thfi mouth of which is about ten rods fiom the river, 

the Falls of Cowaifs Island. 

' The great extent of" the cavern, and the great number of 

I eous rooms, balls, and diamhers, into which it is divided, 

I Ifce immense quantities of calcareous concretions which it coi 

I Bid the different states of those concretions, from the com 

\,tsF lime-mortar to that of the most beautiful stalactites, as 

I as marble, render it difficult, iC not imposMble to describe it , 

[ I shall only attempt to g^ve a faint description of three or 

rocHns. 

The mouth of the cavern is in a small hollow, about ft 
below the surrounding surface of the earlli. You then 
16 feet and a half, into a room about 16 by SO feet, and S 
high, and behold in front of you a large flat or table rock, 
cr 14 feci square, 2 feet thick, and elevated about i feet 
tfio bottom of the caveni, the roof overhead covered with si 
lites, some of which reach to t!ie table rock. On the lefl 
I is an arched way of 100 feet and 50 feet; and, on tlic right hanif 
I is another way, 6 feet broad at the bottom, and 6 feet high, which 
I leads into a large rotiin. Passing by this arch about 20 feet, you 
I jlrritfe at another, which leads into a hall 10 feet wide, and IM 
tfeet long, from 5 to 8 feet high, supported with [sUarsuidM 



1 




Generai Science. 40B 

cliee, iud the sides bordered with curtains plaited in variegated 
forms as white as enow. Near ilie middle of this hall, is an arch- 
ed way, through which you pass into a large room, which, 
like the hall, is bordered with curtains, and hung over with sta- 
lactites. Returning into the hall, you pass through another 
arcbf into a number of rooms on tlie left hand, curtained as be- 
fore, and having stalactites hanging from the roof. You then 
descend about 1 feet, into a chamber about HO feet square, cur- 
tmned in hke manner, and hung over with etalacUtes. In one 
comer of this chamber, a small mound is formed, about 13 feet 
IB diameter, riaog 8 feet from the floor ; the top trf which is 
ho41aw, and full of water, from thedrippings of stalactites above, 
•ome of which reach near to the bason. 

Descending from this chamber, and passing ihrougli another 
arch into a hall, you see, by the aide of this, another ba»n of 
water riang about four inches from the floor. It is formed in 
ibe same way, and has the shape, size, and thickness of a large 
tea-tray, and is full of the most transpai-eot water. 

The number and size of the rooms curtained and plaited with 
large plaits, extending along the walls 3 feet from the roof, of the 
most perfect whiteness, resembling the most beautiful tapestry 
with whidi the rooms are embroidered, and the large drops of 
water which are constantly suspended, and points of innumera- 
ble stalactites which hang from the roof above ; and the columns 
of spar resting upon pedestals, which, in some places, appear to 
be formed to support the arches above ; the reflection of the 
lights, and the great extent and variety of the scenery, form al- 
together one of the grandest and most interesting scenes that can 
be witnessed. As this cavern has been only partially explored, 
it is probable that its extent will be found very great. — Phil. 
Mag, vol. Ix, p. 71. 

31. Explosion of the Boiler of a Steam-engine -at Cheater.— On 
the S9th June 18SS, the boiler of the steam-eugine of Mr Boult 
burst with tremendous violence. It was 8 feet long, 4 feet broad, 
and 5 feet deep. Il Was connected with machinery which required 
steam of great force; and, on the day of the explosion, it wafi used 
for the fii'st time, after having been thoroughly repaired. On or- 
dinary occasions, the boiler worked with a pressure of 30 lb. ( n 
ihe square Juch ; but it was, on the present occasion, exposed to 
^^Oh. VII. NO. li. OCT. l^ffii,.- 
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|k tiresMira of above 100 ib. The steam hnd been qiucldynM 
9 8uch a degree, tiiat an osciltnting movement in the boUcr hai 
1 perceiwd for a considerable time. While Mr BouU, vA 
libur of his men, were anxiousJy looking on, it euddc«l;r ^*'^ 
I «0(i idestroj'ed four out of tlie live individmJs, among whool ' 
I Mr Boult himself. Mr S. Le*t, who examined the Ixnler 
[ IROrds, found the bottom completely torn away, on<»ne aide, 
I itie seat of the vessel, and forced into the ash-poL The 
[^ iron one-haJf inch thick, which formed the bottom of 
T ^Kuler, were twisted from the convex to the concave Ibtxn, 
[ |fae two suiJoces of the sev^vd plates were comparatively 
f jBy this accident, a part of the premises was conipJ^tely deat 
I fd and la ruins; the windows of the adjoining houses wet«'4 
I ^rely broken ; and a building about fifty yards distant 
I fKi fire by the pieces of ignited fuel vhich fcL upon its roof.— 
1- ^ PhU. Moff. vol. Ix. p. 67. 

32. Copper raised in Great Britain during tfie year eruHfig 
'■ tOth June 1823. — The following is the aggregate quantity of 
I* jpure copper produced in all the mines of Great Britain and Ire. 
Jand, during the year ending 30th June 18SS. 

Copper Ore. Pure Copper. 

Tom. Tom. VbIhb of 0» 

It the Ticketings, in ComwaU, 1D«,S!8 8140 £ 663,065 IS f 

t Cold ikt SwanKn^ from Irelftnd, and 1 
* . ™' . , j" !^ 7 !■ 3,539 388 30,967 II • 

I />evon, 531 about 46,090 

, Sundry private SBlea, . . . . ISi do. 16,000 I 

.AngUEen, (estimated Bt) ^ . . . 600 do. 45,000 O 



Ton*, 10841, £801,053 & I 
See PkU. lUiig. vol. U. 



JVrt. XXIX.— iirt of Patents granted hi Scatlandjrom 
April to a9(A August 1822. 

I'''- -LO WiLiiAM CtELAND of the City of Glasgow, 

■North Britp-' ietnan,for-bis invention of an " improved ap- 

1 j{>aratus fot f evaprating liquids," Sealed at Edio- 

I jtburgh 12tj ~ 

J8. To of Great Marlborough Street, in 



I 



i«wti«iilipitaft^ to him by « straager^ of <^ ccrtaiD^unproTementft 
jto piaUbo lirtes and other .kejed mittiGal instraineats.^ QtekA 
jH .ladildMl^. ITtli JuQp 1882. ' ^^ 

<ii;/l&» To $r AvTHOvr Pkjirixb, Knight :<^Far his ^ infeo^ 
liM(oC«^tai]B;iti){m)iiciiienuii^ appaiatus for diB^lling, boit 
m^- aad eoorc^itralifig by eyaporajtioo, various sorts c^ fluicki 
411)4 liquids.'' Sealed at Edinburgh Jiie 9th August 1823. i' 
iiiiHl To .AL&iuJir]>s» .0QXDON of the city of London, arid 
l^y|0 GoaooM of the <aty and county of Edinburgh, E3qrs><d 
]niPSi4bii^ ii^vfiiMAQn of certaia in^rovements and addilions^ ^^'iil 
^^9^99!RlStnk0ipf ^hvoip^m^^fi Kfnt^^ and tnaterilJs^i 
l^<l^mo^i»(the^'imd laoips».and whiek may also be burned' in 
•^top^";, Sealedat Edinbui^g^ tlie S9th Augiut 1829.' >(i^ 
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hlST OF PLATES IN VOLUME VIL 



Page 
Flats I. Fig. 5, isa rough sketcb of Galileo's desigii fblr a Cliodbj 87 
Fig. 6. is the representation of a Clock at Florente^' ''^l 
If. Fig. 1. and 2. Diagrams illnstratiYe of Sir B. Seppinga^ 
new Circular Sterns^ ... 19 

Fig* S, 4. represent (Roman ?) Vessels found in Scot- 
land on the estate of Sir John Hay, Bart -^ 55 
Fig. 5. and 6. represent the House and Chair of Co- 

pemicuSy ... 144 

Fig. 7* Diagram illustrating a singular experiment on 
Polarisation, • • . 146 

ni. Is a Map pf the Tarout Shan Territory, by a Slave of 

the Heir-Apparent of Ava, - - 71 

IV. Is a Map of the Vicinity of Paukgan, by the Town- 
Clerk of Paukgan, - - 230 
V. Fig. 1. represents the New Reflecting Telescope pro- 
posed by Dr Brewster, - - 323 
Fig. 9., 3. represent Mr Bald's Steam Passage-boat for 

the Alloa Ferry, - - S65 

Fig. 4. is the Ductilimeter of M. Regnier, - 370 

Fig. 5. represents a New Blowing-Machine used in 

the Hartz, - - - 373 

Fig. 6, 7* are a Plan and Longitudinal Section of Mr 

Gordon's Steam-Boat, - - ib. 

Fig* 8, 9. are a Plan and Profile View of M. Jurgen- 
sen's £scapement> • - 375 
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__ . ,., 4 skeletons of insects, 187- 

Ahxander, Mr James, on blowing sand, 40-1. 
Alkotiomeler.^M. 

Allocs of Steei, 350. 

Alum, analysis of, by Dr Thomson, 185. 

Aiitdi/sis of minerals, on the optical, 12.— comparison of the C^tical, 
chemical, and crystallogvaphic, id. 
- Animalada, spennatic, in difierent animals, 347. * 

^pophi/ltUes, analysis of the, 1. — on ji peculiarity in the extraordi- 
nary refraction of, 136. — on the cause of this peculiarity, 142. 

Arctic gull, rranarks on the, 90. 

'Arnold, Dr, on meteorological observations at Port Antonio, 255- 

Atmosphere, on the finite extent of the, I57- 

Aurora borealis in Faroe aud Shetland, 182. 



£fli6affe, Mr C, on machinery for calculating and printing mathe- 
matical tables, 27*. 

Baird, Mr John, on the rock of Gibraltar, 75- 

Bald, Mr, on a steam passage-boat, 365. 

Barlotv, Mr Peter, on the anomalous magnetic action of hot-iron, 239- 
— on the mathematical laws of electro-magnetism, 281. 

Banm^er, on the great depression of, on the 25th December 1631, 
182. 385, 386. 

Balias, on the customs of the, 87- 

Bayf, on the formation of, 151. 

Beaufinf, Colonel, his magnetical observations, l6l. 

Berzdius, on the analysis of some minerals of the zeolite family, 1. 
— on the effect of heat on the spinelle of Ceylon and Aker, 180. 

Basel, Professor, on the declination of 36 fixed stars, 325. 

Beadanl, M. on die natron lakes of Hungary, 259.^-on sulphate of 
soda, 265. — on sidtpetre, 260. — on the pitchstone of Saxony, 267- 
— on tte mineralogical school of Freyberg, 273. — on the opals of 
Hunciary, S3S. 

Bismulh, subnitrate of, used in intermittent fevers, I9I. 

Black lead from cast-iron, 197. 390. 

Bhod, on the size and shape of the globnleB of, in different animals, 
190. , : 

Btoteing machine used at the Harti described, 373. 

Blotting sand, 404, 

Bones, fossil, 188. 

Brewster, Dr, on the optical analysis of mineraU, 12.— on the opti- 
cal phenomena of apophyllite, 142. — on a singular eKperiment de- 
1 the polarisation of light by reflexion, lio.^-on a mo- 
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nochromatic lamp, and the composition ol flames, 163. — on tiuf 

laws of polarisation in rectangular plates o? glass, 178- — on ane^ 

reflecting telescope, 323. 
Brinkley, Rev. Db, on the parallax of the stars, 380 — on the ele^ 

ments of the comet of 1821, 382. 
Bnenot Ayres, stonn of snow at, 387- 



Camphor tree of Sumatra described, 89- 

Cannibalitm, notice of a species of, in Sumatra, 87' 

Caroliiui, N. plumbago found there, 39*. 

Casl-iron converted into black lead, 1()7, Sgl. 

Calhartine, the active principle of senna, 389- 

Cavern at Waterton described, 40't. 

Cecil, Rev. Mr, on a machine moved by hydrogen gas, 364. 

CHeitial' phenomena trom July 1. to October 1. 1822, 162. 

October I. 1822 to January 1. 182J, 377- 
Cerei, declinations and meridional passages of, 177- 
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Charade of the Lake of Geneva described, 244. 
Chrommm, properties of its alloys with steel, 361, 
Ckronogra-^ described, 385. 

Clarke, Dr E. D. on the crystallisation of water, J 89. 
C&up-^iucf swallowed by an American seaman, 20*. 
Cloudt, on the formation of, 181. 

ComliutHon, spontaneous, of a species of earthy matter, 105. 
Come/, on the great one of 1811, 1 79.— on the comet of 1B81, 17*,'. 

181. — on the comet of 1822, 177- 385. 
Copernicus, notice respecting tiie house of, 144, 
O^per raised in Great Britain in 1821-2, 406. 
Creeks, on the formation of, 151. 
Cn/plogamia of Scotland, 396- 
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—on electrical phenomena in vacuo, 226. 

Deviulaium* in the Canton of Appenzel, 183. 

Diet, Mr, on the visibility of Venus, 177- 

Don, Mr David, on two new genera of Nepaul plants, Sii^^iO. ^ 
natural family of plants called Polemoniaces, 285. 

DuctUmeter, R^i^er'a described, 370. 
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Earthquake accompanying the fall of the barometer, 184. 
Edmondtlon, Mr Lawrence, on the Arctic Gull, 90.— on the Gre. 

land Kittiwake, 94. — on the Colymbus' Grylle, 10I,,^oii ( 

Snowy Owl, I66. 
Elet^ricilt/ of minerals, 181, 

' ■-' in vacuo, on the phenomena of, 226, 
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nagnetism, on the mathematical laws of, 281. 

'.ewt, on a free one, with diminished friction, 149. 375. 

» of the boiler of a steam-engine, 405. 



Fallotvs, Rev. Fearon, on an appearance on the moaa at the Cape, 
384. 

Faraday, Mr, on the alloys of steel, S50. 

Fish, on the preservation of, by sugar, 9-t2. 
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Freiberg, on the Mineralogical School of, 273, 

Fruits, green, on their inflQcnce on the air, 248. 

Fjifc, Dr A. on the tutenag or white copper of China, 69. 
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Geneva, Memoirs of the Natural History Society of, 102, 243. 
Geological thermometer, 376- V'' 

Gilibsile, a new mineral analysed, 3S8. ... 1 

Gibraltar, on the structure (^ the rock of, 75. . .mO 

GtMiftgluintf Mr, on the length of the pendulum at Madraa, 383. ••ft^ 
Gordon, Mr D. on improvements on the steam-boat, 373. 
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of minimum squares, 2<)2. 
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Legcndre'i elements of geometry. Translation <3f, 1 QS, 9S3, 
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Meteorological observations at Port Antoitio, 255- 
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Taroui Shan Territory, account of a map of Ae, 71- 

Telescope, account of a new reflecting one^ 323^ — ^method of fitting 

up one, for allowing five persons to see through it at once, 327. 
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Thermometer, geological, 376. 
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Trap Rocks, on the columnar structure o£, 64. 
Tutenag, or the white copp^ of China analysed, 69* 
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Vesuvius, eruption of, 191* 
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